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SouE apology may seem necessary for the appearance of 
another \Tork, and so small a one, npon the subject of 
Pathology and Morbid Anatomy. I have, however, been 
led to believe that srch a book might be of service to the 
student, and I havv oeen induced to undertake the some- 
what difficult task at the often -repeated request of nu- 
merous friends and former pupils. 

I have only endeavoured to present an outline of the 
matter, and must distinctly state that I have no intention 
of replacing or supplanting the many admirable text- 
books which are already within reach of the aspirant to 
pathological knowledge. I can only express a hope that 
this, my latest effort, may be found useful as an intro- 
duction to the subject,i or to refresh the memory after 
more laborious and extensive work has been performed. 

Very little space has been devoted to the section on 
Inflammation, since hundreds of pages might be written 
npon it, and lengthy description would have been quite 
beyond the scope of the present undertaking. 

The Bacillus tuberculosis will not be found under the 
general heading "Tuberculosis," as I have thought it 
better described in the section on Bacteria and Bacilli 

The section on Bacteria has been treated at comparative 
length; since this branch of the subject has of late years 
acquired very great prominence. 



VlU PEEFACE. 

I have tHougHt it advisable to introduce a section on 
Urinary Pathology, a subject usually omitted from works 
upon General Pathology, but which nevertheless is re- 
garded of such importance by every examining board in 
the United Kingdom that a special portion of the exami- 
nation is given up to its investigation. 
*' In the compilation of the following pages, although I 
have embodied many of my own. observations, I have 
carefully consulted the most important works on Path- 
ology, and my sincere thanks are due to my numerous 
medical friends for many hints and much valuable infor- 
mation during the passage of the work through the press. 

I must especially thank my publisher for so kindly 
placing at my disposal the numerous and excellent blocks 
with which the book is illustrated. 

The success which has attended my previous efforts 
upon subjects in connexion with the training of the 
medical student lead me to hope that the present volume 
may also find some small amount of favour, and that it 
may serve either to awaken in him an interest in an 
almost illimitable study or to lighten his labours in so 
wide a field of inquiry. 



AllMAND SEMFLE. 
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ESSE]!fTIALS OF PATHOLOGY 

AND MORBID ANATOJIY. 

INFLAMMATION (PHLQQOSIS), 

Pboh tha artificial production of inflammation in the 
lower animals, thia procosfl baa been found to consist 

(1) CliaDSOB in tlie Blood-veiajU and OlrcolBtion. 

(3) Bxndatlon of liquo r SangiilnU, and MlKTBtlon 
or vrMte Blood -contuBcles. 

(3) Alteration* in tHe HntrlUon of «>« inflamed 
TlBsae. 

(1) The first resalt of inflammation set up by irrita- 
tion of the mesentery (a traneparent tissue) is a dliata* 
tlon of the arteries, followed by tha eamo condition in 
We veins, and accompanied by an aooeieration in tEe 
blood'ffo.W, lastiiig Tor about twelve hours. Then tollowH 
a considerable retardation in the circulation, the dilata- 
tion of the Teasels still continuing. During this retarda- 
tion the leuco cyte a or white blood- corpnecfes congregate 
in the capillaries, and^ling to the sides of the vessels. 

(2) Tlie ^ood current paaaing over the accumulated 
lenoocytcB — these by their active movements permeate 
the vascular w^lb, and thus enter the sarrounding tiasnea. 
lu tEcir passage button-like elevations appear to spring 
from the outer walls of the vessel, and these elevations 
by degrees aHaumo the form of poar-shapod bodies. They 
then become severed from the wall, and thus complete 
their passage. The red blood-corpuscle a at the same 
time pass through the walla of the blood -veBsela, but ia 
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far less nnmber, and chieflj throngli the walls of the 
capillaries. 

The exudation of liqnor sangninis constitutes the SQr 
Milled Inflammato ry M ^fiffif- In this a larger amount of 
" ^nn ^tb rfiror nieiris contained than in the transndatiqii 
of simple mechanical congestion, whilst the phosphates 
and carbonates are also in excess. The large number of 
eell structures contained is remarkable, the particular 
tissue inflamed and the severity of the inflammation 
occasioning considerable variation in the nature and 
quality of the eflusion. 

(3) The nutritive activity of the cellular elements is 
always increased; cells which ordinarily undergo no 
change in form or movement send out processes and alter 
variously in shape. Cell- proliferation is one of the earliest 
of the nutritive changes. 

In ACUTS ZirFZ.AMMATZOir the local symptoms* 
when exte rnal, ar e pa in, swelling, redness, and Ijeat. The 
pain IS produced by the pressure on the nerves by the 
surrounding swollen textures ; the swelling and. redness 
ftrise, the latter from the increased amount of red blood 
which the vessels of the pait contain, the former from 
the same cause, and from the exudation of serum, lymph, 
and leucocytes from the blood ; it is further increased by 
the enlargement and proliferation of these leucocytes, 
and of the connective- tissue corpuscles and other cellular 
elements of the inflamed tissue. The heat never exceeds 
that of the blood, although it is grea ter than that of the 
oCBef superficraiTand u naff ectecTp^xfe 

When internal, the symptoms are functional disturb- 
ance and pain ; the former symptom is indicated in 
secreting organs by alteration, increase, diminutiqpji or 
entire 8Uppre8sTon_ of" the proper 'secretions j in other 
organs there are varying conditions of excitement: in 
the lungs there is dyBpncea ; in the ear and'eye, intoler- 
ance _of. light. ^drSiS^T^ui the heart, palp itation ; in 
Che brain, delirium.' 

Modifications '^ in the inflammatory character. These 
may be due to (1) The texture; and (2) The condition of 
the system. 

(1) The Teztnre.— Serous membranes in acutie in- 
flammation become the seat of adhesive inflammation, 
but very rarely of the suppurative; in the mucous 
membranes inflammation gives rise to the production 
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of pna, increased fiow ot mocus, and ocoaaioually lymph, 
and these membranes are liable to sapparatioa, ulcera- 
tion, and Boftaning, bnt rarely to adhoaion of their sur- 
faces. The iaQammation of the areolar tisaae ia tcrmad 
pUermoBons, anil induces the fccretioa of sernm, Knd 
frequeiillyDnyraph and pus, and it »ory ooinmonly onda 
in absceos. Among abrona tissuear ligament and tesdoa 
s.re ITable to become gangreaoas, and cartilaj:^ may 
til cer ate. The pnreochyiha of oi^ana may bo softened 
by acute, or hardened by chronic inllammationj or the 
inflammation may end in abscess or in giin^rene. In- 
flammation of the bones terminatoa in caries and nccrosU. 
The akin reapmblcs the maooua membranes in ita liability 
to anppuration. In inflammation of the aerooa mem- 
branes there is aente pain, there is an cxouaa^Ttibrin in 
the blood, hisedrng an3 depletory measures nro usually 
nell borne, and the blood is buflijd and cupped, the heat 
of surface and muscalar debility are increusoil, the fra- 
qnency of the pulae ia accompanied by hardness, and 
there ia Qomelimes a tendency to delirium. In tho 
nmooii* membranes, on the contrary, the pain is ofloa 
slight, bleedinK and de pletio n are not wjll borno, the 
ibrin ia the blood ia not increased, and there i» no buffed 
and copped appwaranoe ortTiat fluid. A certain doubtful 
retemblance may be observed, however, between the 
TO n eons and serous membranes in the formation of thoae 
AUsa membranem which occur in diphtheria and some 
allied diaeaaes of the mucous membrane of the lunga and 

Termlnatloni. — (1) Resolution or onro; (2) Melo- 
BtaaisorohancBofaeati (3) Effusion of aerum; (-1} BiTu- 
aion of lymph; (5) Suppuration or formation of pus; 
(6) Ulceration; (7) Gangrene, mortification, or gphacaluB, 

The process of Snpiinratlon is a frequent roanit ot in- 
flammation, and it may ba broadly stated that according 
to the intensity of the inflammation ao is the abundant 
lormalJon of the pan. 

Pna is caeeatlally oomposcd of a liquid Almost iden- 
tical with liquor sanguinis, and holdiog colls suapandcd 
in it This liquid 'aleo contains albumen, pyin, chondrin, 
fatty matters, and inorganic substances. I'ha 'jiu.i.oor- 

Suscles closely resemBlbthe *hite jlbbules of the blood, 
ut thoy arc somewhat rougher in outHne, and contain 
more nuclei, although aome authors belisTe them to bs 
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identical. They ara Bpherioal, somi-ttanaparent, and 
vary from -jiV^ to ^j'^b of an incb in diameter. The 
addition of aceti c acid cauqea the cells to swell np, in- 
creasing their transparency, and readeriag the nuclei 
more visible. The pne-coriiuseloB are derived either from 
the blood (lencocytes) or from the celJB of the inflamed 
UflBUOi and the anapending liquid if undonbtciily TEo 
Eqaor Bangui nifl. 

CBKOirxc' zirFXiAKSEATZOH differs from the 
aonte form in thelower degree of the sererity of the 
irritation o^caiioningJt, and lE ibe duration of its action 
Ceiiig in general much more prolonged. The exudation 
of l iqno r sangainia and blood-corpuaclea ia not so abnn- 
dQntf~Bnd The "tcijd epcy ia eventuaily to produce an 
increase of the connecEore tissue in thB~part ; the redness 
is more dusky in tint, the pain ia sometimes very slight, 
and the heat of a mild character — an eiOEption to this is, 
however, observed in the painful joints of chronic rheu- 
matisro. When the internal parts are affected, the 
Beeretions are performed languidly, and the quantity of 
" '' .a diminished. Should the areolar tiasne 

he the seat, serous effusions are the 
usual reanlt. 

When inflammation is the re suit 
of an injury, it ia termed TrBa> 
matte i when it ia due to Septra 
lEfluenoes, as in pyiem ia and tuber- 
culosis, it is calledxnifictive ; when 
the pause ia not apparent, tlie name 
of liuopat&lc ia given; aud as 
Speciac inflammationa may he 
instatioed the " rasli" of small-poi, 
the inflammation of the skin and 
mucous merabranea in syphilis, 
and the inflammation of the ih~ 
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tsstinal ptractnres in typhoid fever. Ju those 
which inflammatory connective tissue ia formed, the in- 
fiammation ia termed ProanctlTe^t and to inflammation 
of aolid organs in nhich"tlie evidences reside especially in 
the connective tissue, the term Inlerstltial is_up]2iieil, 

Ontnulatlon "tflBBhc. — On tlie floor o^a dealing ulcer 
eompostd of this tisane a number of rounded projcctioua 
are seenj these are about the size of a. jiin's head, and 
are iiiowii as p'iLn<^>"oi'> (^''E- ^)- 



ACUTE OATAKEHAL INFLAMMATION. 



ITfTPLAMMATOEY PEOCESSBa IN THE 
LUNGS. 

BROirCH^TIS (Inflanunatloii of the Broncblal 
Kuooua IMtembrane). — In tlie noute Furm tlieve is redacas 
of tl:fl niucoua uiemliriQc uf tlia broacbial tubes, which nvo 
at I'-.e sninoTiiiia siil'tj tbiclBnod, aud coated by frotliy 
niunitt ijr I 'liicn- iJunilaalHuid. 

1 n ilie Dhronio form there is an increase of the musouUi' 
structure with thickening and atriation of the muDoUB and 
aub-inni!onB tiasuo. The tubes are usnaliy coiiatrictnd; 
tut ocoasiouallj dilatation ia produced, a bi'Dnciiial tnbo 
becoming so dilafeil M to foi-m a pouch, or aeries of 
pouches 

litSTonotilectaiU, or dilatation of the bronchial tnbei, 
the dilatation maybe of considerable eize and isolated, 
of a round or irregular shape, surrounded by condensed 
hing-tissne and connected with ono of the larger tubes ; 
or tncTEuHea of a part of ono Inn? may be ddated uniformly, 
the walU being either thinned or thictbned ; or, lastly 
u lar^e number o^ tninute rounded dilatationa of the ter 
miiial branchea of the hronohi may be preaent in a laiig 
which ia the seat of some morbid condition, as emphysema, 

In (He piBstiD form there is an etudatiou of falae mem- 
brane UDon the inflamed mncoua aurface. 

KiDrmoopicaUy, the aame appearaiicca aro presented 
as in iuQummation of any mucona membrane. 

Inllammntion of mucous membnine is deacribed as 
occurring in three forma — viz., 

Valnrihal, Groiipoiis, or DijiIiiTteriiie, 

The bronchi are more commonlytheaeat of the catarrhal 

ACVTB CATARKHAK IimAKMATXpir.— :Tha 

blood-vessels are engorged with blood, and, conaeqnently 
swollen, the lymph tolliclca are enlarged from increased 
ucll formation irithin them ( there ia an increased secre- 
tion oEmncuB, showing numeroua CGllB.in part louoocytea 
and in part originating in pw-eitisting epitheliaTceria. Jn 
chronic catarrTi elongation ofthe cells of the CDnnectivo 
tisane takea place, new almclures being formed, and the 
thickness and density of the membrane become inorea'ed. 
ouovravB axtt d»htuekxt2c xitf&a»ika- 
srzoir ara terms applied to inllammationa of mucius 
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membraneB and raw aurfaces wlicli lead to tie formation 
of a false membrane. The terma croupona and dipii- 
theritic are now more generally considered Bjuopymoua. 
The membrane is sometimea termed cranpona wbea it 
merely involves tbe epithelium of the mucona mejnbrsDO, 
and dlpbtberttlo when the muooBa is implicates. 

Some authors limit the term crgnsoiu to is^Us mom- 
branes ^yhich consist chiefly of coagulated fibrin, and 
Bpi)!y the name diphtberltlo to those false memVraUOa 
trhich are composed of tissuca that have undergone the 
so-called tioagnlatlon-noonuiii. that is, in which tbo 
epithelium js entirely d eatroredj together irith mora oc 
leaa of the sub-epithelial trsaue. la thia case the terra 
cronjx)ua ia really equivalent to fibriiioua. 

Micro scoplcali^i the fibrinous memlirane appears lik^i 
lym^h. There in a networlt oTfibrin containinf; lencocjtes, 
d6bris,anddeHf[uamateJepitheliHlcellB,and thiajpgmbomo 
^B stripped bfi without difficult v. THo diphtheritio moffi. 



brane ia not ao easily suparated — in tact, sometimea only 
with great difficulty. It would appear, even accepting 
the latter view, that in reality the diphtheritic is only an 
advanced stage of the cronpoua. 

PHEITiaonrXA (Pneamoiiitla), — Inflammation of the 
Inng Bubatacce crista in the three following forms ;— 

(1) icute, Plaatic, Lobar, or Crpu pou!!. 

(2) Catarrha Tor LobuTar (Broncho-pnenmonia). ■ 

(3) Chron icTl n terstitTa]7 Cirrhotic, or Fibroid. 

&OBAK pn'EirhlO]!rZAi''called lobar, he can se it in- 
volves a jarge tract of the lung; ftonpon«t^ from p. 
fancied' reseinblance of the hiatological procesa to that 
of jronp. — Three atagea are described, as follows : — 

ist stage: Engorgemeuti Hypeiiemia, Congestion, or 
BpleniBatioa^ "^ ~ "~ ' ^ 

2nd Btage; Eed Hejsatiaation or Qonsolldation. 

3rd stage : Groy Hepa Usation or Pur u lent TiiEltration. 

In the lat atage, "there la great congcation of Inng capil- 
laries ! the lung it, conseouently, redder and larger than 
nanal. On Bection,~the tiing yields blood, aerum, and 
froth. The whole orgat aomewliat rescmBlea the spleen ; 
its aponginess and elasticity are lessened, but it still 
floata on watS, and crepitates under the finger. 

In the 2nd Etage the spongy character of the- Inng is 
loat, the organ becoming hard and solid, resembling liyer. 
The lung IB much heaviur, and its ui^e is iucreased; z: 



intehrtiti.u; cuikhotic, or fibroid pnectmonia. 7 

S nks in water , and breaka iovn when pressed by tba 
iiger, and, when cut, appears graiuJjir. 

IWcroscoplouij-i the air vesicles are fiUed with esnda* 
tion, consisting of cells vanoQslj tormP'l, bound toother 
by congolated fibrine or plastic lymph, the smaller 
br Miolual inVes being n so ally 'bToc 'iieif hy plugs of lymph. 
'Vhe walls of the air vcijtclcs are no! thickened by eiudii- 
tion. but they arc to some degree bwoIIbq by tie engorgc- 
inont of tha cagillarias. 

la tlie Srd stage there is diBuscd soppuratiou oE the 
pDlinonary Uggjie. Tbe tissue is dirt y arey . There are 
Cflsitica of pus, anil pus points staSmtm all parts of the 
lunj; on proseure; the lung sinks in water. 

moroiooiiloBlIy, there is a ^reat proliferation of celU 
of the anrroundmg coooective tissue and oF the epithelial 
cells lining the air t c sides ; in this manner the eiudation 
becomes loosened from We alveolar walls. Further lique- 
faction of the contents ensaes by alterations in the coagu- 
lated fibrine, and by the cells of the eiudation nnderifoLng 
tatty degeneration. The mass thus becomes softened, and 
m aconcfition to be removed by oipeotoration or absorption. 

Acnte lobar pneumonia may end in resolution, or go on 
Lo^onsrene. or abscess, or may leave anabsorbeddepositt, 
bpo in ing^ caseous," and leading to cdnsumptiorir 

In gangrene, a part of the diseased tissue becomes dark 
in colour, has an intensely fetid odour, and ia very friable. 

When it ends in abscesH. the inflamed portion breaka 
down into a cavity of an irregular shape, and filled 
with p^ and broten-duwo lung structure. 

IHTUXSTITIAt, CIKBHOTiC, OR rXBBOID 
PHETTMOXXA. — In this forig, the lymph IT hich is always 
cxuded_ia pncamouia, and usually thrown off by ex^ec- 
tnratjon, remains irTtJLe bing, and degenerates into fibrous 
tisjue and cascoas matter. The lune aiibstance is black 
oFHark gri'v^jn colour, hard nnd dense, and permanted by 
wliitiEh or black bands of fibres, often enveloping old 
nns'ies of tubercle. Xt is usually dependent on pro- 
ciisliiij; inflammation. 

AB~]ncreose and hardening of the eonnective tissue 
tuko place, the nir-cells are diminished in ciilibro, and 
are replaced by fibroid grrvwth. 

Mloroscoploally. the alveolar walls are observed to bo 
considerably thitkcned Ky newly formed fibrous tissue, 
which has replaced the elastic fibres. 
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This tiasne Erequently ertandi inwardly, leasening the 
cavity o£ the air veaiele^. wkich ara ia some eases tlockod 
Ly epitlielial aSToTBer cells 

The only indication in some casoa of fibroid puca- 
nioaia is an increase of conuectivo ti.'^sue between tbe 
lobules filled witb tubei'oular depoaits. 

■Wheu the growtETia lully 3eve[oped the lung is solid, 
and liard to the touch; its aha ia diminished, and on 
section it aiipeara enooth and shining, and creaks under 
the knife. 

The term ciiThotio is adopted, since the change is re- 
garded as the same which takes place in l^yer gr kidnej 
cirrhosia. 

~ ACTTTB CATARBaAl OK I^OaVlrAK ^WSV- 
XOIVlA (Broaobo-pnemuonlB} frequently occnra m 
the lungs ot ehildrer ; it is usually observed in those por- 
tions ollnng which, have become collapaed from bronchitiSj 
single lobules with the araaU bronchi and the sarroanding 
tissue being usually alone involved, these being red nud 
firm. When cut, the lobules preaent a smooth, not 
g ranul aj Burface, and bjoody fiuid can be squeezed from 
them. 

In this form the coasolidation is limited to single 
Igbuka, and ^isseroinated over the lung in variously 
silked patches, 

lu plastic or lol^ir pTiPiim nnia, the consolidation is 
massive. 

Micros oopIOBlIr, the capillariea which aurronnd the 
air veaiciea are dilated and .eugoreei Enlargement of 
the epithelial cena~of the ^veoli takes place, their 
numbers lucrease by proliferation, and, in company with 
serous fluid, effused from the vessels, the cavity of the 
air-cells become a filled. 

P&EVBITIS(Iaflamiiiail(iiioftbe Pleura). — (l)Tlie 
Burfuces ot the pleur a are at first dry from the arrest. o( 
tbe ordinary eccretioii couBequent upon iufiamaation, aud 
the ^ub-Bero aaareolar tisst^e is injected. 

(2) liymph, or E^rum, is ettuseol, or lymph-flakes 
mingled -with pua, and recent adhesions are to bo ob- 
served. (Pleurisy with efl'usion.) 
■ {ii) The pleural sac ia filled with pus. (Empyema.f 

WlcrOBcoplGally, the appearances in pleurisy are those 
of inllamniatioii of any serous membrane, The fii at 
event is a dilatation of the capillaries, by whiuh the red- 




PEEIOAEDinS. 



prodiic eJ. The epitholium thon falla off, tho 
membrana being left roughened anJ. its deticiiecl eurfacu 
coated by lymph which the dilated blood-TOsaela eiade. 
The lymph is composed of ^ae librea, cel l a. and nnelej. 
The cbUh and nnolai are exadeti brthe oTei -]Jj^'^°il f'"""'li'i 
or take origin from proliferation of the epitlielTal cella. 
The fibres resolt from the coagaktion of the fibrino of 
the liquor sangainia . Shonld the opposite antfaoes 
of the plenra remain touching one another, the ccIla 
entangled in fibrino become fusiform (spindlo-Bhnped}, 
Bud tnua form connectire tisane ; blood-veeaela are de- 
veloped from the inflam ed pleural yeaaels, and tiie falso 
jnembrane is said to become organiaeL^leadiag to adho- 
sioiiB. If a copious fibrO'Eerons efluaion oxiats between 
the opposed pleural aurfacea, union may result by a. 
proce ss affecting the cormective tissue of the serous 
mpmR yanfl itaqlF. Bitfirnany the false membrane la com- 
poaed of coagulated fi^nne. bat beneath this is a layer of 



cells formed l>y tlie pjojiiuration of the connect) to -tiaaue 
ciTls of the Buh- epithelial etrncturea ; veasela aoon per- 
rncata t he cellular Inyer . the cells becomo fuaiform, anJ 
produce connective tissue. The Ba^es of fibrino in tho 
Haid by which the sao'uf the pleura ia diatended anderga 
fatty degeneratioa, soften, and are absorbed in company 
with the fluid, the oppOEod surfaces coming in contact and 
uniting. When eupjjuratioa takes place, the pua-cell3 
onginate, partly from The eiudation or the wlijtB "blood - 
corpuaclea. and partly from prolifeiratioii of the cells oi 
the false membrane and of the connoctire tisaae of tho 
structures in the Y'"''''' i 'f la a micrnEcopio spocimen tho 
injected newly formed hloo'l-vcsaelB apjienr iu the midst 
of material eonsiatin" of cella ; they vary in size, and 
I look like ohanuela rather Uion Tesaela. 



IHPLAMMATpHY PEOOESSE3 IN THE 

HEART. 

TERICABSITIS (Inflammatloti oftUe Perlcardlnm). 

" : observed , of a pale-straw colour. 

.ad mixed with genijn ""'' 4" ^" 

J of the serous membrane are 

ujh, and present honeycomb depresBiona; 

ic periods Tliere are exudations ol lympli and fibrin- 
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0U3 serositv . causing adheaiona between tha o ppqsitg 
Burfaces which maj obliterate the pericardial cavity; 
where the powera of hte are very low, there ia coosiderabla 
Berona effusion, conBtituting dropsy of the pericardium 
(Hydro pericardium). Fns ia rarely, but occasionally pre- 
sent (Pyopericardium), and Boraetimcs tuhercloB ara 
observed (Tobercnlar Pericarditis). ~ " 

IKicroBcoplcally, the appearituces resemble those of 

^TDOcAllDITIS (Znflanunatlon of tbe Endocar- 
dlamV — The itiHanimation ia usually coufiued to the 
valves of the heart. 

TKe valvular inflammation gives rise to deposit of 
lymph upon or beueath the hning luembrnne 1'he 
valvua thua lose their tliinnesa anJll'fl.BSpareuqy, they 
become thick, puckered up . and adherent to one anotlier 
or to oppoaite walls of the channel: or they may present 
warty vegetations or eicrescencos; or they may be the 
Beat ot atheromatous '' degeneration , or of oqlcifieation 
(deposit ol' carbonate and phospliatc of oalcintny^! 

In an early stage the endocai'diutn is reddened and. 
roaghcned with lymph, vegetiitionH or warty projccticna 
leiiiff found on the valve a, and being most thickly aitiiated' 
on the lines sit which" the Bcgmenta of the valvea duiiog 
their cToaure conia into " coti'taet" with eiicli 9)it)eF — I'.e., 
wheie Ihey are most exposed to triction. In aome caso.-t 
the valve segments become united, or the yalvea o r chord lo 
tenilinetB are toiE and softened. In rare iuataiiues 
perforation of a valve or ulceration of the endocardium 
may take place. Tho valves may become. ogMjue, t hick - 
ened, or contracted . If the inflammation becomes chrome 
^tEe valves of the heart may become thickened , contracted, 
atrophied , or ossified. 

I'he endocardiiini is non- v ascular, and cousista of a 
layer of connective ti 
covering. 



Bsne, having an intei-aal tP<*°*t'o"a.' 



When the process ia of considerable in^uaitr (acute), 
the deeper lajera ot the endocardium oecome rapidly 
infiltrated by young cells. The julp yi^plltilnY ajibsTanm 
becomes destroyed, and a new tissue is Eoitned. wfatdi, an 
it projects through tli e_Knparjaefnt, endothelium, ppodncea 
minute Rrannlations aiid vegetations upon the. 

of the softened valve. The terra Ban'MflfT is 

to this tonn of the djg eaae. The erauulatiqns. being 
ippel of ejidotheliunj, may become 



rougliened and stripped' of ejidotheui 



CHEOSIC ESD0CAEDITI8. 



coterad by fibrinonB capa by Jnduciflg.oongnifltioii upon 
themselvea. 



Wben the inflammatory procefs is of moderate i 
tensity, as is usually the ease, the tfrmrnlaUng Talres 
may become adherent to onn another or to m rnflamed 
patch on the ^ttrJign^^alls. the new tiasne noderKoing Ijttty 
and calcareous degenemnon. and becominf; more or less 
organised into a fibrfiW^ed stTQCtare . Consequently, thick- 
Clung, jli i^ditv- and shrinking oi the Talves are produced, 
leading to their insuffidencv (regurgitant disease) and 
narrowing (ateuoaisl. "Xhe regetatioqa aud p apillary ex- 
Ciescencea are caused by the new tissue coutinuing to 
7 the severit y of the process has c eased, If, 
the inSamniatory procesa is TFry iiiteiisB— that 



er, the inflaniniatorv procesa is 

, if the c ellu lar joliltration of the dt-erier Juvers of the 

n Bnapcardinl ulcer results. 



ensuing. The condition neelt la then cnlled uloeratlvB ' 
wi doearaitia, in rare casca small quantitiea ot pus being 
ODSei've^ 111 tiio deciier lay era of the endocardium. This 
iiidition is \eff vcnoj^ , tiS it ireqneatly nivea rise to 



emtiolism , and BOraoUmea to y , 

"Ckbo^ic BNDOCABliZTiB may follow the »cute 
forni^ or be of a chjjmjj^n^jjia f'^"' '■''^ JiJlSfit '* '* 
chuiactet'ised bv [(jaa rapid and cQiuous cBll-ioliltrntibn ; 
the intercellular substance Butfera far leaa tbao in the 
acute form, but a a ttrotd thlckenlnt of the fpdoofir- 
n may result, lenjlng to iuduration'l atid contraction " of 



t h G j j jt I'll i ae valv cs ■ Occasionally, the valves become tlio 
sej.t"of painllnry growths (derived from the now tissue), 
in whicli iaTTv "aii9 i JiTlfStBOua changes may ta_U jiaco. 
A long vegetation on a segment of a valve may, "Fy 
its constant rubbing npou the enJocordium (Bitm^ti-a 
beneath it), pi-oduco ^ ifmerout} inUammatofy yranu-^ 

nCTOCABSiTjs, 01' inflammation of the substanoe ot 
tho heart, is very rare as an ungpniplicnted condition, bul 
it may accompany iientarilitis. 11 usually occurs as n 
general InHammuticn, immediately Bituated beneath tlia 
endocardium or (levicardium. 
'■THTmiiBolB is eithur eofi. and dark red or hard unci 

'iHloroBODpIcslIy, the transvorao striaa^ of the fibrillra 
appear lost, the mnaale apparently consisting in the main 
ot f^tty and graoulair matters. 
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tiasns ^twcen the bund lea of the mnanT^lnr fihrna. 

IN1T.AMMATION OP BLOOD-VESSELS. 

Inflammatory changes iaacpendeatlj of thrombi aro 
more frequently foQCid in tlie artetiea (ArteritTSjlEan in 
the veins (Phlebitis), and in tha walla of the former vesaela 
they give rise to the so-called 

ATHrROKA. — Atheromatoaa changes are found in 
1:he deeper layers of the ijitima or inner cont of the 
arterieB.' Tiie fibrous and elastTa lamellm of the iutima 
become infiltrated with yoang cells, and as the number 



Fis. 2. 




Chivnie Jthntvninlaiu Chanse in an Arierg. Tbe new 
tissue is seen in tlio deeper Inyon o( tbs inner cont, as is 
ftlso the roBUltiiig internal bnlBing or the vosBol. The 
darker portions show tlis now tissue-, which lins lioonmo 
soflenod and pultnccons. At the lower part nf tlio /ijpire 
are showti a. few of tho most iniarnHl iibcea of the nudiUe 



of these cells inoreasoa thoy occasion a swelling beneafi 
the innermost 'ayera of this coa t. At first thia sweilinjf 
is soft and flabby, and its lining membrane can. bo 
atrippad off easily. When the inflammatory proooss is of 
great intensity {acute), the intercellnlar eubstance ia 



CONGESTION OF THE LIVEE. 1 3 

entirel y des troy ed, Jha wiil]a__of the yKssel »oft«n. ani 
Jiiatation, anenrfsTn. or ruptTira may fo I To^. The procasB 

cbront o— and the term " attjer ama ' la cunin'only ap- 
piied to the more olironlc arterjal ctta.ng'fls (Pij;. 2). 

AI^BROMATOVS ABSCESS.— When tho intliim- 
r.iatory proceB s is ot a chronic nature, the atheroinatoiia 
swelling of iliaintinia hecomea the scat of retrog 
I, which c 



?s.^r':. 



; the intinia hecomea tho scat of retrngrcsBiva 
■hich commence in tho deeper portioria of tha 

. I. A Bol'f, yellowish, pnltaceoiis snlistsiiico 13 

ffiiis prbdaceiJ, Jue to fatty degeneration of the young 
cells and softening of the intercellular subst ance. 

ATKBkOMATOVS'VKCEX. — TllJB 19 laTlTcrl when 
the lining menihraue evpntually gives way, aiiil the 
Bofteued matters are carried away by the circnlatioo . 
Occasionally absorption of the more nula couBtituentn of 
the morbid tissue takes place, with the formation of 
eholesterui, and the deeper layers of tho inner coat be- 
com^ Ke 'eat o f a mass of b roken-down fibres and cell^, 
cJioIest^iia crysta l 3, "and fa ^tr' di^ brje. This maT'TSiay 
ultimately become calcified^ and resul t in a, «»lcitreon» 

The most chronic formi of the atheromatous proocBB 
produce hut little softening of tbe ^ew t issae; a fibrjllated 
Etructure is developed from the cells, and the inner coal 
of tho artery undergoes flbrold tlilokenliir . The Gbroid 
Btroma, however, usually encloses more or leas fatty 



INFLAMMATOKY PEOCESSES IN THE 
LIVER. 

COITGZBTIOir of the liver occurs under three fonna 
—viz., (1) AoUve, (2) PuBive, leading to (3) BUlon 
Cong'SBtlon (a condition in which the ducts are engorged 
with bile")," 

The Active form arises from an excessive supply of 
blood to the organ, resulting from intermittent feycrj cy- 
ccBS ineating and drinking, or from reaidence in tromcpl 
" cjlTmatee - it may also be caused by morbiil Tngteriala in 
tlie btoad, or by tho Euppreasion of liaLitu n.1 diarliHrgBa 
(cat a menial or hemorrhoidal), or by sedentary habits. 

Tho Psaaive form may occur from obs trac tion to tho 
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drooUtion throngli tbo porta l and hepatio rcino. or from 
obatrnctioa of tho blood-iloi T into the faearE Tgflo to dilata - 
tion 01 tno hoart (ft valvular diseaae ; trom emphyEo^a 
Snd other diuease^ of toe luoga. m which the veooaB Llood - 
liow througli thB right side oi the heurt is obstmcted; bnt 
TiTowB on tho Bide, anj intemperance , eBpeciaily when 
spirits have been froely indalgea in, are common canBaa 
(if hepatic congestion. It may precede or accompany 

In the firBt two forms the liver ib eolarj^ed, its anrfaoa 
is smooth and dark red, with a hard and promin ent 
"bion'd flnwH frBftiv. "" 



" nutmeg ^''y. '^ ^^^ resalt of long-standing posbIto^ 
congestion. Here a section of the liver presents the ap-" 
pcaranoe of a nntmeg — i.",, red spots or patchea, which are 
surrounded by djrty-whlte or yellowish spaceB, 

Mioraioaplovilyi in poasi cB co ngestioa the'hepatic 
veins are considerably dilated aniTfiieir walls _thickened. 
Tho enlarged veins ^eaa nponthe surronnding parts, and 
IhusTRo size of the celTa in the interior of the lobulea is 
reduce d. "The colour of the cells" is Jart yellow, whilst 
"tEecelli in the exterior are large, fatty, and pala, Occaaion- 
aliythe oella in the centreofThe lobulea become absorbed, 
leaving only d art: -colon red graaalar matter. 

ACUTS BSPATITIB (XDll animation of the Xlver) 
presents similar pathological changes to those observed 
in acnte pneumonia. 

There is affirit great Congestion of the capillaries of 
tho liver, with consequent swelling. 

Then efTaeion of Aibomiao-nbrUie or piastto Xjmpta 
inkea place. 

The attack may end in (o) Xeaolntion, with abaorp- 
tion of the exudate, (b) in pmrvlent luflltratlon, [cj in 
AbscesB. {tl) in OangTeae. 

CIKSHOSIS, CHROVIC Oft ZITTBKBTITXAK 
EEPATITZS ia a form of chronic infiamniation, re- 
sulting in a fibroid hypertrophy of the capaule of 
Gliaaon. " ^^ 

"Tn health, the hepatic artery conveya the ^.Tl ffipl* b^^fy j 
to the Uver. the hepatio duct carriea awa£iheJjile, the 
portal Tein oonye^a blood from the vjacora to form the 
bile, and the hepatic vein carries from tbe liver tho waat« 
blood. In oirrhoBia the.re ia a .gfcrgld HT pertrom^Y of 
the cttpanle of Gliaaon, and,, tiieret'ore, tniotening and 



HT?ERTEOPHIC OB BILURT CIKBHOSIS. IJ 

fiardening of th^ liver, the ed^s of nh:l^h b^octna Touniled, 
and the surface ^oTuI ft ted (hobouled). The gUnd be- 
comes of a light jellov coloor, touch and leatherr, and 
ita sire ia maoh rednced, eapecially that of the lef t lob& 

In the earl^ stages of the disease the orgta becomea 
enlarged , but it eventnally becoroea ahrookeo . and ahuU 
off tha ggpply of blood by the hepatjo artcv y. prodnoing 
atrophy ana ('all* r ; thit coatraciiaQOl tiia Iitlt obstracti 
lEe ^ronlation tBroogh the portal vesgela. prodncing jn- 

nnd by compreasio'n lipon the portal vein i ndiineT aacitoB, 
fur, since the bloi>d-3treaTti is t hrown bacTr uponTlJe in- 
t fstinea, no absorption takes iiTnce , and w atery fluid T» 
til row D out i nto the peritopcmn. from preasare npon tlie 
KepaTic dnet the bile-flow ia arreateJ. and thia fluid is not 

nucroBoopioKiIj', the chief porlion of the structure is 
composed of eonneetiye tisaue. originntiuK from in flam- 

niation aroand the poi"tBl canals. The lobulea b 

compr essed b y the l iew-lormed tiBsae . the U 
■ tatty, or they arc absorbed and disapl 



1 



i, the liver cells be- 



branchca of tlie hepatic artery are frrqnently Ci 
largod, and may be aoen ramifying in tho thickoueJ 
etrncture, but the branohea of the portal vein are com- 
pressed and very often obliterated. 

The secreting cella are diainto grated, there is a multi- 
plication of the fat cells, an incr^^ in the colouring 
matter, and deposit of grannTa^Mtter, whilarnaiiny- 



forraed oonnective tisane .„ .. . — ..■■ 

The tisane- firat becomea iniittrated wit IT 
which eventually, becoming apindlo-ahapod, 
I nted Btrnctarc- '^'~ — """ 



tho lob nlea. 



>und cells, 
rm a fibril- 

The cella in the enter zona of the lobii lcB 

. t to become .^trp phied. aad, in ooneaqiienco of 
the new tissue insiouating itaeif between thorn, the inter- 
cellular network is griuiiiiilly involved . 

STFEKTROPBXC OX BXKXAKT OIKKSOBIS.— 
The organ is greatly enlarged, and hard and dense. The 
ascites of ordinary cirrhosis is usually abaant . and 
ioundica is common, in consequence of obsiruclion of the 
Ciliary ducts. 



Micro ■eopioaJlT, the disease appears to havo ita origin 
in a chronic inllammat.iiin around tho amaller b iliary 
ducta, gctt ted between the lo balra. 

~ Tho eriatence pf t his form of liver diaeaMJa denied Ijy 
Seine autjiorg. 



PATOOLOGY AND MOBBID ANiTOMT, 
XH'FI.&MMA.TION OF THB BIU&BT VAM- 

SA.OSB, — Thu gull bUcldur and biliary ducts are liable 
to the three fullawiug furnis of iunammatiorL ; — 

(1) CUarrhal laflammiition. — la thia fotm there ia 
an iucreuse of mncoua iseuretloii, which beuotnea viacid 
or muoo-piirulaui. "OccaBioually a firm plag of oiiicaa 
may otBtiuot, for a time, the cystic gr cooiniun dugt,^ 
It is generally preceded by catanlt of tbe sioumcli aud~ 
du pden a m. 

(2) plBBtla or Bxadatlve luflammatlou. — !□ this 
there are flbiinoua products. Oiietti of the tubea are foand 
blockipg up Uieae cLanaela and caaslng dilatation. 

(3) SappuratWe luflamiuatioii, iu which a thick kind 
of Llood-atained mucus and pus ia formed. Ulceration 
may follotr ; it is usual to £iid gall-atofiea when the gall 
bladder is ulcerated, bat ulceration may be indnced bj 
decomposing bile, in the abaeuce of calculi- 

_i - /u - f i- 

XKFLAHUATOBY PBOOESSES IN THB 

KIDNEY. 

ACUTB T7BPXAK H EPKRITIB (inaammatlon of 

tbe Kidony). — The kidnejB are increated in volume and 
weiglit, even to .twice tWr normal alze. The Burface hi 
sniooth, and tbe capsule readily removable. In early btugca 
the kidney on aectidn ia" dripping with tlood, from which 
circumstance it baa been callod the chocolate blood-drip- 
ping kidney. Tbe renal aabstance is aometimea every wheru 
engorged with blood.Tint occasionally the cortical portlom 
are everywhere aniemic. There is no alteration of the 
intertubnlar atroma. - Red points are generkiUy observe^ 
lapon the anrface, and within the cortical portions, being 
due to minute ecchymoses. A wheataheaf appearance 
ia Hometim^a presented, owing to the.conea being deeplj 
cougeated, and the tubeu separated at their baaes by 
Bwolleo cortical anbatance. The kidneys offer cousidwl":. 
able reaiatance tti pre.aaure. In Uter stages tliuy are 
mottled white and red. The normal weight of each kid- 
ney being 3 to 5 ounces, in this diaenae one kidney may 
f.ttain to,_or oven esMed, 8 ounces. 

Klc'roicopleally, 'the tuTiuli oriniferi are distended 
by large granular epithelial cella, niiied with and biiuud 
together By hlood-uorpuglei aad fibrinej by which iiicso 



r 
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chagnek are parti/ or oatnrBly blocked ujj. If reoovflrjf^ 
HueTnoE taFe'ii&de atrthlspenoi it is stated that IHe'coa- 
ilitioniifllie ia'.gfl *hife liaiiey may be eilablialiaiJ. 

CBKOKic •raao-x.AX. srsPHBtxis, or ^ab<^B. 
IVHITE KIDWBV. — The ItidnGj 18 mnnli inoreaaeil in 
i-i/.c ;1fie~capauTe peels reftJily. On "section, tLe cbriroal 
j ioflion ia increaBed ja voriiine;~thB surface ia smootli 
anj wli it«, maikBiljTitHTi!u"e~arliore3C&nt veitlI,or it is ot 
a, pale y ellow colour, and^arEeil wiJH "slriations. TIio 
[ilframida are Xrequeatlj congested, 

nfior QIC Dp to Billy, the renal tubes appear dilated and 
distended with cells,^d with talty and granular male; 
ruL^^ich' lIToo^ ap tEatrchaiioA. " Theijitectiibalar 
stroma ib unaltered. TnTater Btegea the tubes lose tteir 
Ilhicg moinljrane, and teoomo atropliied. 

INTI]RTUBTrI.An HSPKKXTIS (THE ^RAVTT- 
tA« OR CIRRHOTIC XIJJWBT).— The whole orgaa 
in much reduced in aiie in the advanced stage, but Id an 
early staea its size ia often somewhat me re a aed. The 
capsule 18 ihicVened and firnih' adherent; when an 
attempt is made To ^eel it off, amall portions of its 
fissae lidUere'to the surface of the g Ian if The siirfaoa 
IE coTer eiI~with small irregular prominence s (granular). 
In other"c"aseB cyat gjtre!o^'J?^S-. On section, the cortical 
portion la lonnd muc h reduc^cLiji. size and .thicknesa, the 
whole s tructure being c oarse and fibroaa, 

ln_ltif earliest stages, tha changes are limited to tha 
cprtJMit p otti<)n pf the kidney, the new growth teing 
usually moat abundant around the Malpighian bodiest 
Sflil a t this period the Info arid Their epithelial lining 
arejnticT; aVthe disease advancea'thetu'bular sti-uc- 
TurSarrophy, and in a very aJvanced atago caloareons 
iTepoBiEs^ay ofteV^ ngtjafii aa white streaka between . 
ilie tSties Of The "pyraniida. 

"XniFMcoiiically, fn early atages the int«rtnbular oon- 
neotive tissao becomes abnormally vascular, andinliltTateii 
withjni'°ero_n8^ronnd oella [BTg, 3)7 I'tcsa cells a a the 
diaease advanoas become f iiaitqrm, and are converted into 
l ibrou B tisBue. TEeTiawly-Tormed tisaua produces pres- 
sure upon tKe adjoining parts, and henoe appear atrophy 
of the TlIaTfiighian liudies and shvioking of the reaal 
tiiBea, wtidi are, often devoid of epithelium. Somopatho- 
loeist a incline 16 the opinion that the grauulaTiidney ia 
oaiiJL?o^oaUonjjiy!a_laT^wh^5_iarJety- 
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vrviiXTia.—l ii the aonte form there is reJneas ijf 
the hnipg niembrane, wliicTr7s~ thIcEene cj , iiloerateiJ, or 
"oyerecl hy mnco j>urnleQi Eccretion^ ajiJ'there"are"c51c"n1T 
i tte penis "of tic tiJoej. 




Elrocluio IjEComifl mined witli gra nular and fatty debrii 

ivhidi rcsnlt from^tho dcgGUcratioa. Ta b vc iyadviinctfd 

pruooHB's lingo IffiBiiut oTEBfbiaTiBSUB is 



Id the cIiroDlc form, when Eoppuralion (supparatii'e 
nephritis) haa talicii place, the~kiJhcy3 are enlarged and 
congested, and scattered abacessea are observod, vjirymg 
fiora the^Bize^of a walnot to that of a hemp-aced. TTie 
tohes are crammed mitt pUB-coipusclpB and" epithelial 
celia. TTlhe suppuration haB resulted fro m a ca lculuB, 
ihe kidney Bubstanoo wiiljia- found deatroTed, and" Jta 
eit^emal portions coiiTerted into Uie sao of an aEag ^a 
whicb occnpiea its interior. 



COSGESTION OF THE STOMACH, F.Ta 



INPtAMMATOBY PROCESSES IN THE 
STOMACH. 

COBTCEST IOg pr_THE STOK&CB. — The ©wtiifl 
m-jcona mgiiib rane is of a di'cp red or purpl«_cji!our, 
thickened and coverpJTj^'tieuicious mucita, ThaTeasela 
are enlargeil and filled with T)To65,"tLe riijjw are" very pro- 
minent; dark-coloured small riiuuil apota aro otservfla 
cEIrT^aJtBe-iijlorua." -" ^ i . - 
~'IRlcroBcopically, tlie vessels are intensely congeated, 
and tile coata of the veiiia arc tliicCcnod. 

ACPTE G^TRITIS (tnaammatlon of tb« 
Stomach J.-^^TEero la unusual and UBJKeraal redoeaa _oE 
tbe gas tric macijna membrane, *wKTcli la covereTTJy i'u- 
flamniatQly paleheE, "ea pecia ny aroun3 the pylonia "and 
cardi aT "Tlie ri^ffi_ are deSg^d," ana unmeroua tVoivn o;' 
Bo ot-bl aclt spota l'Tarjibg in aizfl Trqm a piu'a liead to ii_ 
ptsnTTormed^nitomorrliai^io' eroaions," are ol^served, or 
th5~BTonibffine may lie" " abftene d/ulccrated, or oven gan- 

srs-AcuTE o^.STRlTXa.— The atouiach is caa- 
traglgd and Email. Ttfo chief appeiiraaeea under the 
micro Bc one are those otcon"geBRbn";""tho vesHels ari in- 
Tccl ed. TFe goa trio tnbea are filled with cells", fatly and 
g mniilar matte rlTand aometjmes with h lb bd. 

CKBOWio itraTBiTis,— Th'o "whore stomach is 
globul ar and much tbicteoed, eapecially at tlio pylorua, 
the walls not collapsing oil sectiou. If the inflammatidn 
is limiUd to tl\e mncous membrane, this inorabrane is ot 
aTErli or alafe-grej; colour, the aurface being uneven and 
' ^arty — I'.e., mammilliife d an d dense. 

asicrdioopicaiir, at early periods the gaatrio tubea 

, are obaervod to be fimly Ij'ouna togethe;', fiTo hlood- 

veE3oIs~teTng thlctenedT ancTenlai'gBd. At later period* 

L fibrouB tiasn'a replacea the tubes, nnd alroiiliy of the 

I fraatric tubea may reanlt fioiii the'piefisnro of the aeivly- 

formed flbrea. Tba clumges in this form of caaU'iU 

afficHon afT' analogoua to those which take place iu 

dirhotic conditions generally, 

V&CBBA.TION OT THE STOMACH.— Thia alTec- 
tion oocars under four well-iiiarlii:d I'urma : 
(1) ■upetflclal aroBtona couam^uent uf o n tho dark 
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round m 



>otB_qliich are freqiien tly oljBeryad in fiongestii 
■acute gftstrltiB. * ~ 

, , srforating-" tficera. — TlieRe are ciroular i 
and pencErato tlie conta of tBe organ, the oilgi 
8tia>[)~ as If pnncliecl out, 

fSj Chronic Caatrlo Pie era. — In ttflge.thti edges UTS 
asually elovatcii, and the atVuctnres around them are 
dSCSB"an3 TiaKlj tTieir silrfacaa being loruied by tha nn- 
beiTorated' coats, or by some other organ, aa the Tiver, 
'^ Tiich adhesions have extended; the' 



n shape, ^^H 

:3 being ^^M 

d(FHH «ra ^ ' 



mon a t py] qrus ; 

(4) SloagblDg tncera. — These may sometime a bg 
found in persons who have previously shown no ia dica - 
tioncir disease of the stomachj but are mrioh redoceS^ 
Bjphilis or renal disease. 

The simple perforatinj; nicer is rarely smaller than a 
foiirpebny piece or larger tfian A fife-shilling piec6.' 'In 
shape it is -generally' oval or round, and preselifs {Ee 
appearance of a s'hallow level pit, with a sharp, smooth, 
vertical edge, as ifpunohed out The ulcerated spa'ceTB 
largest in the niiiccius membrane, neit in tbo muscular 
tissue, the shape being that of a, frinncl or cone; nnd, if 
it pass though the peritouenm, the perforation then 
Becomes a mere chink or pin-hole. The areo lar fissne 
and mncouB membrane are at times thickened hy 'eiuda- 
tion ofTynipli, anJ the surronuding mucoiii n75IEbnitfBJa_ 
occaBionally inflamed. Perforation pocnra in about one 
case in eight, the fatal result ^eing often averted'^y 
adhesion ot the'bases of the ulcers to the liver, spieeiij 
pnnevens, mesentery, or diaphragm. . 

ZHTBBTINAZ. I.TBIPHA.TZC STKITCTTTBES.-— In 
typhoid fever the local manifestations are chieBj obgeTVfitt 
in the solitary and ngminated glands {Pejev'a patches) of 
the lower thu*d of the ileum, n^ar the ileo-crecal valve. 
Tliese normally obscure glands are first swolloti and ele: 
vated, pale, soft, and rounded at the margins. They 
rapidly become vascular, the swollen gland beoom 63 
abraded, and sloughing and ulceration soon sncoeed. A 
wTfoIe~Peyer*8_ patch may be coated witk a discoloured 
Sphthoiis^ookiug slough. When the ulcer has advanced^ 
or after the separation of the slough, the BurfaceTs 
rugged and granular. The edges of the ulcers are misScL 

"Internally the nlcera are ragged with. 



> 
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ojrternall j %ey are smooth and rounded. Aa tho base of 
the ulcer approaches the pefitonennij the in&ammaljjoa (j£^ 
that merabfane mctcases; when tho ulce— "■■'■ 



iUo patches he 00 me con flue at, and the_onter sufladVmay 
be covered wftTi plastic lymph. If th js cayoriD^'bgeomea_ 
the seat of uloeration, perforation mnat enslierbiJt it E~ 
o^'nTiffiiorarity ilerayea~hy the adhesions of albughy 
t^Bue within the membrane itaelf, or by the formation q£. 
splid ljm|)h npon its external Barface, 

In cases of recovery, tho nloers heal, contract, cicatrise, 
and e vent nally form a depressed smooth a urf ace, which. ia_ 
lesa Tftscular and thinner tban the surrouoding cqbL 

Tho mesenterio glands are almaya much kwdUcq, and 
more or To Ss ill Gained; Th e spleen Js f oond aot'tene d and 
e fiKFged; "anJltTomelTraes contains lit Hay ello.wlsh; ivhite 
deposira, similar to tHpae found in. the diseased glands of 
the liitestineH. 

Klcroscopically> in a very early stage, there is 
oatarrhnl inflammation of the entiro mucous membrane 
oTthe Siaeased parts, the lymphatic follicles Tieing en- 
larged in offnwiisefioa of thmrceirs" belrig'incVeaaed io 
nunibel", ~and the- blood-vessels by which they are sur- 
rounded are intflnaelyoongcated at later stages. The 
snlTOAinding connective tiaaue becomes infiltrated with 
celliTancT. liy flio uhloii of iTiese with the enTarged foliroles, 
a soft incilnllary maas is formed. In consequence of the 
^ells deijeneratiQg, and being absorEbd", the wlliclea may 
become'nirflllil.'or, tLrough their bursting, tho contents 
i^^ta diao]i a,rgocl . 

" The characteristic termination is tUo separation, of the 
dead tissue as a alougli, thus forming tho Tjrphotd 
moerr -The Tilcers which arise in the solitary glands ai-e 
UBnrflfy of a spherical shape ; those ocigtnatin*; from tho 
patches are oval, and their Jong diameter is in the direction 
of tho'gSt- The base of the ulcecjs smooth and^eoerally 
formed by tho muSculaTorTuliihucouB coatof feo intes- 
fTno, the edges "being tiTn aiiJ undermined, and consist- 
ing of a fringe of hjgormniio raucous membrane. 
""CtrlfnTB, btbbhtebtT— In tho acute_foi'ro there. 
i8Jn'l'""'"^^''*'";ither ill patches or Bprea3~over the ivljulo 
extent of Iho iiiucous membruna of the cbTou,"w^Te]i"Ta ih 
■places black, gangrenous, and softahedr" "The mucoaj(_ 
follicles aio hard aiid "opatiue, or biiki;ged and "truua- 
parent. ~ ' " ' ~ 



PATnOLOGT AXD jror.EID ANATOMY. 



w h swelling 
I h ly stage 3 
fou d the intep- 

ttL d lie tiaBna 

□ he 7 ce a m. o hardaeits ct 

oarfjWe. I'oe position of ulcers wliioh hare avontttally 
lealed is marked by tongh cicatricaa. Abaceaa of the 
liver is observed in the miLJorit; of faf^I cases of 
^sentwy; 

PERITOH'IX'IS (loflammatlaa of tbe Peritoaenin). 

— The ngrjtojioal veasela arc iiijected ; tliB surface of the 

serous membraife ia covered liy cijagulable lymph, or 

Sokes of Tyrapli, floating in pu3 or Berura ; the inteBtinal 

L ^da are bound By coagulablo lymph to eacd oilier, or to, 

1 neighbouring via C'sra. Plastic lympn ia thrown out around 

■ tee intestines, and this, becoming organised, glnea them 

(bgctlier and produces obatlnato constipation, no pori- 

Btaltic movements being capable o? performance by the 

Urmly-boand inteatincs. 



IWFLAMMATOEY PROCESSES IN THE 
BRAIN AKD SPINAL CORD. 

MEN'IH'CITiS (Infi animation of the Brain IHem- 

tiTaiiaa). — On poat-morlem examination, the vessels of 
the pia mater are fannd to be enlarged and engorged^ 
with blood, and tlio arachnoid is opaqne, serum and lymph 
being situated beneath it. 

COHCESTIOH' OF THE SSAXIT. — In the actlTO 
form, the size of the capillaries and the large blood-voaseia 
of the brain and of the ]]ia mater is increased. . The 
pnncta, omenta are incveaijed in number, and are larger 
than naual. The pia mater appears red or roao-oolonred, 
cither tbruiigliout its entire extent, or in spots. The bue 
of the gray matter is violet or red. Fluid in excess ia 
contained in the ventricles, and there ia enlargement of 
the choroid plexoses. In the pnaalTe form, the veins aro 




MAIN SOFTEXIXG. 
nsTially distnn'Iod, aince the amount of t 



a bloo.l i! 



EirCEPHA£ZTZS, CEKEBRITXS (inflammation o( 
tbp- Brain SubBtance). inay be g-eneral. when it is <?3|ie- 
ciaily asBOciated with mening'itig, or looal, iri which CMe 
it may Icati to rod ao£tmiin!; or to 

AHSciiss OF THE BRAIN'.— This nsiially results 
from diseases of the ear; nose, or orbit, or other parts of 
the skall. 

AbaooBs of the brain may occnr in the middle or 
posterior lobo; the petrous portion of the temporal bone 
IS almost alirays carious. The dura mater covering it is 
inflamed, and an abscess is found iu a diseaBed patch of 
brain, the pas being green and offensive. It is not un- 
common to find, iu recent cases, a cavity filled with 
reddish or yelbwish fluid, bounded by rjddeued, softeaed 
brain sabatance ; in older cases, encysted pus will bo 
observed — i,s., enclosed in walls formed by connective 
tissue, 

EBAIV BOFTBirilTa (KtUnoUlBseineiit) may be 

caused by inflammation or by anuimia, or by loDi,'.con- 
tinned intellectual exertioa, and it is most liable tu talie 
place botweea the ages of titty and eighty. 

Two VarletitiB are duscribed— (1) Tbe Bed or Inflam- 
matory, and {i) The White, Yellow, or Non-infiamma> 

In Ked or Xnilaminatarr aaaenlas the brain is soft 
and pulpy, of a red colour, and often presents numerous 
blood-points (pnncta vaBCuloaa). 

nUoroBcopically, the nerve-tubes are seen broten np 
and mixed with blood-cells, pus-cells, grannlar matters, 
and dark granular fatty bodies like miilburrieg, called 
" eiudation-corpuscles," The minute arteries are also 
covered by fatty and granular materials. 

In the "Wliltei Tellow, or Xon-lnllaininatory Salten- 
loE the brain is soft and pulpy, becoming ultimately of a 
creamy consistence, white or yellow in colour, and cajnl- 
Inry hrcmorrhages are sometimes found upon the exterior 
of the alfected putt. 

To distinguish the softened part from the healthy part 
of tiio brain, a stream of water is projected against the 
organ, the diaeaacd part breaking down under the stream, 
whilst the healthy is unaffected by it. 

MlbrOBcppicaliy, eoftened and disfntegi'ated nerve- 
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£breB, granakr mattere (reaultin^ from the doatractioii 
of the nerve- tissue), the yellow coloar being daa to the ad- 
mi itnre of the fat grannies with tha colouringinaittei'af tho 
biood, fatty blood- vcBsela, and fatty cells are observed. 

White softening is always the result of imperfeot natri- 
tion of the affected part; it is a frequent conaoqnenoe of 
the blocking of an artery by a plug (embolism), and it may 
be caused by the pressure Qf % tnmonr or hajmorrbagio 
clot upon the circulation of the surrounding parts. 

XKSVRATIOir OR BABDEKZlffB OF TSE 
BK&zv. — This conditioa is nsoally considered to be, and 
often is, the result of ohconio inflammation. The cerobml 
mass resembles wax or boiled white of egg. Some cases 
which during life have been regarded as softening of the 
brain have upon post-mortem examination proved to be 
reoliy instances of indura,tian. 

BrxlTAi, KBiriircixca.— The dura- arachnoid is 
thickened, its vessels congested, and there is efluaion of 
puriform lymph, and serum. 

When Kepto-menlntrltlB, or inflammation of the pia- 
arachnoid. is present, there is an irregular appearance at 
''.he cord, due to effusion of lymph in the arachnoid space. 
caused by disease of the vertebra and the atruc- 
their vicinity, the inflammation is localised in 
portioufl of the spine ; but if dne to a general cause, it 
may ertend over tbo whole extent of the apino, seleotuig 
"la posterior rather than the anterior aspect. 

SFINAK RTVEIiiTiS.— On past-moTtem examination, 
.he affected tissue usually appears much softened ; it is 
often of a. creamy consistence. Small extraviisationa 
of blood ore sometimes seen ; in rare cases an abscess 

XtlcroBCDpIoallT'i brohen-down ncrvc-£bres, blood- 
cells, granules, and pua -corpuscles are observed. More 
or leas spinal meningitis is always present. Sometimes 
;he cord becomes indurated from fibrinous exudation. 

A Cbroala KfelitlB or Wliite SoneDlUE- of the cord 

sometimes observed in which the cord is white or of a 
mora or less rod or yellowish colour. This may arise from 
naute myelitis, from gradual pressure upon the substance 
of tbo cord from injury, or from failure of nutrition from 
the vessels becoming degenerated. 

ZHFAHmrE PABAKVSIS DB SPZlffAK FAKA- 

KTSt s.— Tho latest observations of these affections seem 



TEIiSMUS NASCENTrU^^. 

to indicate an inflammation of tte anterior oornna of tho 
greymatterofihespinalcord, from which aride the spinal 
nerveB. Atrophy o£ the large cells takes place, being fol- 
lowed by their subsequent disappearance. Cliarcot is of 
opinion th;it) the disease commences with indanimation 
of the ganglionic cella of the anterior cornna of the Rroy 
matter of the spinal cord, which by degrees eiteuda to 
other sitnationa. The cervical, dorsal, acd lumbar por- 
tiona of the cord may be afteoted, but the dorsal ia tho 
least often implicated. It occasionally huppens that the 
musclea increase in bnlk instead of shiinldog. In cases 
which have proved fatal after having lasted for some 
yeara, the posterior oornna are found healthy, the ante- 
rior comua beiog changed and their cells disintegrated. 
There are flaccidity and atrophy of the mnscles, which are 
to some extent replaced by fat, ilnd the interstitial tissue 
is hypertrophied ; the bones are shorter, the tendons 
smaller, and there is eularj;ement of the medollary canal. 

The term Acnte Anterior PoIlo-myelitls includes the 
diseases Icnovrn as Infantilo Paralysis and Acnte Spinal 
Paralysis of Ad nits. 

In TMSKVS H&SCSITTXVK, mlcroscoplOftllr, 
according to Demrao and Eokitausky, the constant ana- 
tomical character appears to be proliferation of the 
connectiTe tissue of the cord, the striking peculiarity 
being the large area over which it extends. The product 
is a viscous mass with abundant nuclei, never advancing 
to a libre-forming stage. Tho change is almost exclusively 
limited to the white mednllary aubstance, the grey matter 
appearing merely to snfler eeoondai'ily. The proliferation 
is chiefly in tht medulla oblongata, crura cerebri, inferior 
peduncles of the cerebellnm, and in the greater part of the 
spinal cord. 

The white substance, then, of the brain and spinal cord 
ia prone to two varieties of grey degeneration — viz., tho 
inflaminatory and the non-iuilammatory. Thd grey 
appearance is duo to wasting of the white substance of 
Schwann, the axis-cylinder of the nerve fibres (itself of 
a greyish colour) being left untouched. 

Ttatt znllammatory Grey SereDeratlon is generally 
leas extensive than the n on- inflammatory form. It causes 
hardness and some reduction in thickaeBS of the parts 
involved. 

BIlcri>scoptcaii7i the external contu of tho blood-vesacla 
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appear maoh fhickened ; tliere i 

amount of the connective tissue, with oompressinn and 

degeneration of the nerve fibres, 

Tlie IToD-lnfiamtnataTT Orey OeEenersHon affects 
the spinal cord more freqnently than the preceding form, 
generally begianing at the lower part ana eutendiag up- 
wards. It asually commenoej at the anrface, and, upon 
making a section of the cord, the posterior columns are 
seen to be transformed into redjiah-grey matter, extend- 
ing inwarda to a variable distance. 

nKlcroaooplctttlyi the amount of connective tiasne ia 
conaiderablj increased, a network of fine fibres being 
formed, by which the nerve fibres are compressed, their 
degenerftfcion sabaeqnently ensning. The white sobstanoe 
of Schwann first breaks down, but even late in the dis- 
ease the asia'Cylinder can frequently be made out. 

BC&GKOSIB.^— In. the diacnsaion at diseases of the 
nervons system, a good deal of confusion has been created 
in connexion with that class of lesions in which hardening 
of the tiasnes is a distinctive feature. It is a little uiiEor- 
tnnate, perhaps, that the word " cirrhosis " has not been 
more generally afiplied to such changes ; for, practically, 
the conditions which exist in snoh diaeaaes aa cirrhosis of 
the liver and aclerosis ofthe spinal marrow are of a similar 
nature. In both cases the "hardening" that ensues de- 
pends on an overgrowth of the connective tissue of the 
part, hypertrophy of which destroys the functional powers 
and the Btfnctnral integrityoF the organ involved, through 
pressure on the essential elements in each iustance. More- 
over, there is no common agreement ftmong pathologists in 
the terminology that is adopted ; nor is " sclerosis " com- 
monly used to indicate all lesions in whinh overgrowth of 
connective tissue in the nervous system is a. character iatio 
feature. For this reaaon, therefore, it has aeemed desir- 
able to give a brief description ia this place of the meaning 
of " sclerosis " in its application to diseases of the nervons 
system ; and to associate with it an aoeonnt of the two 
affections classed as "Bcleroses" — namely, lateral sr.le- 
rosla and disseminated aclerosi " . - 

rogliomatous conneotivo tiseue 
of the cord ia also found in loco 
anterior horns of grey matter i 
para,ly8i3. 

The PtttboloKT of Eclerosia, i 



Overgrowth of ii__ 
a the posterior columns 
notorataiia, andin the 
1 progressive muscular 

3 already indioatsd, ia- 
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cludea an account oE changog oviginatint; in tlio (ino 
connective- tissue network distributed thronjjLont tlio 
natvoua structures, and aersing as a supjwvt for tlio 
more importnut elements — the ncrTe-ecils and iicvvc- 
tnbnleB. Under conditions of disease, this coiincotivo 
tissue, or neuroglia, undergoes an incroaso iu bulk, and, 
as a conBequBuoe, the proper nerve elements are aulijectiid. 
to pressure aud atrophy, the neoeaaarj effects of which 
are completo destruction of tha condnoting properties 
of the nerves, and of the activity of the central cells. 
According to the position and citcnt of the induration, 
so will the symptuma produced differ botk in dogrne and 
ID the parts aflccted, paralysis being a main result of tha 
changes. 

The Causation of sclerosis is not always easy to 
comprehend. la some cases it is undonbtedly a sequel 
of iniamraation enteoding .from tbo coverings of-the 
cord, £c., and msiy result from pressure of tumours, 
curvature, &o. Gout, syphilis, and sexual over-iudul- 
geoce are likewise credited, ^irobably through the agcucy 
ot a vitiated blood-aupply, with inducing it ; aad heroJity 
fllso is regarded by some as au efficient cause. The form 
ot aolerosia affecting the posterior columns of the cord in 
tabes dorsalis is frequently found in s;yphilitic subjects. 

MCVATIPXiE SCLEROSIS. — This diseaso is also 
known linder the names of DiBsemlnated, Ceret>TO- 
sptoali and Insular Sclerosis. It is an aftcctiQa of 
which the anatomical characters are overgroivlh of tho 
neuroglia, associated with atrophy and dcgcneratiiin of 
tho ^sential nerve-elements. It is often found in those 
who have indulged immoderately in alcoholic li(|uois, and 
sometimes it appears to originate from exposuro to cold. 
It is most frequent between the ages of twenty and 
thirty, but may be onoouoterod io much older or younger 
Bubjects. 

The morbid growth is most plentiful in the white snb- 
stanoo of tho brain and cord, and consists of hard round 
nodules having a greyish translucent appearance. Un 
microBooploal eianiination of a section of such a growth 
tha nenrogliu ia found much incroueed, its nnclei and 
fibres beiu J, distinct, and tho nerve-fihi-ca are atrophied, 
although their axis-pylinder can generally be made out. 

LATBKAK SCLEBOSZa. — lu this affection tho se:it 
of the lesion is in tiie aatero-lateral columns of the cord. 
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BTTKBAR »A.KA:bTSZS, OK O&OSSO-XASIAK- 
XAKTiraEAK PABAXTSIB. — Ttiia term is emplojed 
when the medulla, oblongata and pons Varolii ara the seat 
of tho sclerotic change. The medullary matter of nervona 
iisana ia unaffectod by carmine, whilBt the connecttvo 
tisane ia deeply staiocd by this Bubatance. The test for 
sclerosis of such i.erre tisaoo is therefore the action of 
carmine oolouring which imparta to the affected parts a 
deeo-red ataining. The diacaae may thus be recognised 
without the aid of the micTOSCope. 

Thus it may be observed that the antenor cornua of 
the spinal oord are the sent affected iu infantile spinal 
paral^aia, the spinal paralysis of adults, or anterior polio- 
myelitis, and in progressive mnsoular atrophy or wast- 
ing palay. The pontorior oornua ate the aeat of change iu 
locomotor ataxia, the lateral eolunina in lateral sclerosis, 
and various tracts of the cord in multiple sclerosis. 

■OBOinnOirS Zn-F&AimATXOH.— Injoriea which 
woald aearcely affect a healthy subject will produce in- 
flammation in the subject of scrofula. This form is 
characterised by the abnormal ehronicity of its processes. 
Inflammation in a healthy person leads to absorption of 
its products, or to supporation, or to the formation of 
vascularUed conncotive tissue. In scrofnlona inflamma- 
tion, on the other band, the absorption of the inflammatory 
products takes place much less readily ; they are prone to 
infiltrate and accumulite in the tissue, obstruct the cir- 
culation by their pressure, and induce retro^p^ssive and 
oaseous changes. No organisatiou of the new gi'O'^b 
ensues in consequence of the slight tendency to the deve* 
lopme -t of new blood-vessels. The cells in this form of 
inflammation are stated to be larger than in those of 
healthy inflammation ; it is common to find giant-cells. 
The lawe cells and their infiltration and accumulation are 
seen inl'ig. 4. 

T^ra n wm n THOW or Bom^ ia characterised by an 
increaaeoE medullary tissue andsolteuiog of the compact 
oaaeous structure. Enlarg-ement and multiplication of 
the medulhiry spaces and Haversian canals take place. 
From those cells containing fat this substance is first 
removed, a tissue being forrned which resembles that 
found in the medulla during its development — i.e., con- 
sisting of maoy small, round, multinucleated cells, like 
tho so-called " myeloid cellB," having a soft, acanty, inter- 
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cellular Bubstancfl The bony kmellm become gradually 
ttbaorbed the oalo nm salts are removed the medullttn- 
Bpaoes and HaTeraian oanala enlarging and eventually 




Scnif)i/i«ii rHfiamBi/ilioii i]f a Bimicliut. The {ipiii'i: eI]i>k's 
n mmtion of a BinaU broiioIiiiB in n cnso pf broncliilis nsBO- 
aiitteilwitlini.irkc'da.Tnfntn, wbicii piidcil <n lullinrytubcr- 
naloda. ExteiialTo cell inflltntiou le acou fn the ikeixT 
Ntrnctnrcj of tlio tii'oiicliinl wnlL Most of tlioao ci-Ils are 
hvrtrer thnn tlioao wbkli orctir iu Itie Icu iibnudniit infll- 
Imtiou of hfflillhy iuflamiiinlioD, At llio upper part of tlio 
fignro tho walls of tbc ntijnoGnt nlvpoli nro si'cn Invnili'd by 
Iha inflnmmiitioii. At 111 is obE^rrod tiro cnvify of tlio 
broDchaB iu ivbicli ie coutniticd a little mucus, k 200, 
roducfd J^. 

becoming oonflnent. Tae bone becomes very gpongy, 
Buft, and vascnlar ; nltimately a. fungnting mass oF gra- 
nulations may appear beneath the periosteum or tha 
srticular cartilage. Pua uiay aceumulata either within 
the cavitiea formed in the bone, or it may make its way 
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;to the dnrrace throngli interference with the vascular 
Bupply, loBa of Titality (necrjiaia) of portions of the bono 
may ensue, or molecular disintegration or deotti (caries) 
of the Jjona may take place in minute portions. When 
the infiammatory process ia of leas severitT, a compact 
oaseoua afnictrre may be formed, which ia'mach deaaer 
tban the original bone (sclerosis). 

THEOMBOSIS AND EMBOLISM. 



a ooagulum which forma in aoma part 
of the THBcnlar Bjatem. It usually occurs in one of tho 
heart' s eavities, or in a~Tein, but it may arise in an arteiy, 
as ia thT^a8e~\Tith an "an enria m. It may be caused by 
endocai'ditie . throngh the roogliening of tiie lining mem- 
brane, with which it cornea in contact, or it may ensue 
from the cnrreaj of blood being retarded. A throuibna 
may become organ iaed, blood-Yeeaels being developed in 
it, in which case it la iiTtimatelv converted into con- 
nective tissue, and adheres closely to tbe veaeel in ivl^ch 
it arisea ; oT^he thrombas may soften, breaking up into 
a palpjmi^aq. which microscopically presents fat_globules, 
altered blood- corpnacles, and granula r matteri. 

An XmlioIuB is the term given to that portion of a 
thrombus, or ot an cicreacencgj which becomes detached 
from the valves of the heart, and, being driven on by the 
blood, at lasts meeta with a vcaael tho calibre of which 
will not admit of its pasaage, and in which it therefore 
becomes fixed. 

Foreign matters introdncedinto the blood induce con gu- 
ktion 01) their snrface, ancb as solid metallic bodies, Iron, 
Mercury, Pus, &c. A clot of lihrine in the blood-vessels 
tends to increase hy addition, layer apon layer, 

Thromboflia may be caosed by phlebitis (inflammation 
of a vein), arteritis, and endocarditis from sohd exuda- 
tions from the inner anrfaccs ot tho membiftnes. A film 
of coagulum being formed npon a roughened and in- 
flamed anrface, layer upon layer ia depoaitod, and it in 
lime becomes a thrombus, one portion being attached aud 
the other freely vibrating in tlie circulating fluid ; por- 
tions will become detached, and, at length meeting with 
ft vessel tho cnlihto of which will not allow passagCj au 
embolus is formed. 

A thrombna may reach from one side of n vcbeoI to the 
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P otlier, and obstruct tho passage of blood from below. 
Hpace pouch-like dilatation and aneurism result. Pusmay 
be lormed in the centre of a throuibus, and thus cause 
pjrvinia. Wten a congftlam has formed in tie right aide 
of the heart the pulmonary circulation is most liable to bo 

. aifccted ; when the mitral and aortic valves are the seats 

Linvolved, the cerebral vessels are liable to be obstructed ; 

Kvhcn those organs the blood oi whicb. is returned by tbe 
"portal vein are affected, the liver may be obstructed. 

^Vhen the blood-stream is obstructed by an embolus. 
He functions of tbe parts thus robbed of their nourish- 
ment are destroyed. 

i'aralysia may occur if a portion of the brain becomes 
anmrnic by the pressure of an embolus. Congestion 
occurs in the surrounding tcsscIb, and generally ha;nior- 
rhage takes pla£e, unless the circnlation is carried on 
through collateral branches, in which case the injury will 
only be temporary. Softening or suppuration takes place 
in the structures which are permanently deprived of 
blood. Tbe brain is most frequently the seat of soften- 
ing, since tho emboli which impede its circulation are de- 
rived from the heart. The result of tbe obstruction is 
defective nutrition of the particiiLir spot, with spfteuing 
and abolition of the functions of the x>arts which are thus 
robbed of their nutrient blood-aupply. In the liver and 
lungs suppuration is~-moro common, in consequence of 
the clots by'which their vessels are obstructed buing as a 
rule derived from veins obsti-ucted by dccoijiposing blood. 
In the Heemorrba^o or SanEulneona form of Apo- 
piexythere is efl'usion of blood from some ruptured 
artery, and tho following is the order of frequency in 
which the' effusion occurs : — First, in the corpora striata 
uifd optic thaiamii then in "the JoberoIThe cerelTrum ; 
■£hea-«tli6^»onS"Varo'nrim' wTaoIicase the piipils are con- 
(roiileil)i and tinalty, in other parts of the encephalon, 
1'Ilo effused blood tUslodges a part of the cerebral sub- 
stance, and occupiea the cavity so produced. If a fatal 
result does not take place, the semm of the extravasated 
blood undergoes absorption, contraction and degeneration 
of the fibrine and red blood- corpuscles take place, tho 
cavity contracts', and ultimately a cicatrix is formed in 
which the remains of the clot are inclosed. 

Thus there is often; evidence of a previous attack — viz., 
;i recent clot with circamscribed inflammatory softening 
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of tho qarronnding nerve-aubatntice, or there may be an 
old Qoiitractcd colourleas clot coDtaiciDg blaod-crys tails, or 
a small cicatrised caivity cuDtaiomg serum. 

TTJBEECLE BACILLI." 

TTJBEBCTJLOSI3. 

The term tubercle inolniZes certain morbid produotu. 
The affections charactoriaoJ by the presence of these pro- 
ducts are tnown. collectively under the name of Tulier- 
miloBla— viz., Pulmonary Tuborculosia and Tubercnlosia 
oF the Mesentery ; but the lungs are the most common 
seat selected by the tubercular deposit. 

Two Varieties of tuborclo are uanally described : 

(1) The Drey Bllllairy Tabarole, or t-ray aruiiila.- 



Fiii, 




Hon) of a grey colour, translucent, and varying in sixo 
from a millet-aeed to a hemp-seed; composed chiefly of 
albumen, and preseating microscopically a faint cellalar 
organisation (Kg, E). It may be either hard or soft. 
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then the 



(2) 'Vho Teliow or Crude Tnliercle \ lurgi 
grey, softer, and. more itregular in outline, Te 
and often nier^ng iiiBensibly iuto llie Barrotiniiirig tisBae. 
Muiij of these yellow tubercles base a greyish- white, 
tranaluceut margin, nhich may be moderately firm, while 
in the centre they are opaque, vellowish, or caseoas. 
This variety of tubercle consiats cniefly of albumen and 
fat, and ie about the size of a pea or bean, consisting 
chieSy of albumen and fat f^lohnles. Microscopically, the 
appearances are shown in Figs, 6 and 7. Occasionally 
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veoli : 



UlBCI 



s the degona- 



carbonate and pboBphate of calcinm ere deposited in this 
variety, giving rise to a process called ooIolfloatloD or 
cretlSoatloD, the tubercle being then termed obsolete. 

CoUectioca of thene tubercles may be found in the liver, 
_^plein, and other parts, and in the peritonenm and 
, cerebral menioges they eive rise to tubercular peritonitis 
and tubercular meningitis respectively. 

Ml arose oplcally, the most characteriBtio appearance 
is the large, miiltinuctear, ao-called giant cell, from which. 
Bumerous branching fibrillary processes eitend in all direc- 
tions, intimately interlacing, and forming a heautifol net- 
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work or retionlnm, the meahwork thas formed belai; Slled 
with Bm!ill cells (" lymphoid celU") idaatioal with tho^)e 
of IjinpbAticorgranoIation tiasne; b, tiiird. or large, round, 
and irregular cell is also obaer^ed, which ia often pig- 
meoted, aod ooiitaias maoy nnelci. A collection of soch 
■jet^inis constitates the tuhernle as Been bj tha naked 
tje; it ia, however, only in certain tubercleB which hare 

rio. 7. 




Aeudl'tiba-ealoali. ABmull iiartiou □( (be maet cxterunl 
put or H yullawtilbErcle fram the luDR. AI n (mobt ex.- 
teniBlIy) tije ulreoli are seen to ts flllod with ep[the!ioid 
cells. At b {mare iat^iii^Il;) both the ivoUa of the nWeoli 
and their tpilliplial coutents appear in the pi'ocoea of de- 
genarBtioQ. At c { the eolltrd paitluas) (ho degenGnttioii has 
Bofsi advBDoed thnt no tnuie oF stnioture rcmnlua. The 
nulls o( tbo alveoli nre thickened by a Bmall-Bslled 
growth, and at one jiarC i» visihla B. Diinule uaes of this 
Hnudl-celled tiBeue. 

rterelopad alowly that the giant cell ia found— t.e., when 
the " tuheyciilar process" is of flight intensity. In niore 
rapidly -.developed tubercle the atructure ia lesa definite. 
In this case the lymphoid cells are found, nith other cells 
of various deacriptiona, according to the tianne affected ; 
tbns, in the InngB ia found ths epithelium of the air-oells. 
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Oae or more giant eella raiy be aean in the intarior of 
the tubercle, the paripber/ beiaj; oeoupied hf the smaller 

The moflt recent view antertained ot tubercle in that it 
ie aa iufl a amatory growth of au iafeotlve nature, pro- 
daoed by the irritation of particleH derived from Bom.a 
morbid focaa (most commonly » product of aerofuloaB in- 
flammation), and conveyed b; the vsaiola and lymphatics. 

Virchow considered the tabarcular product to be a 
neoplasm (new growth) doe to the proliferation of the 
oooueotive-tiaaae cella. Bayle anppoaed the grey tubercles 
to romaia unchanged for an indefinite period, but the 
latest microBDopicat reaearchea acem to show that they 
eveatnally become oiiaqne and soften, bjing infiltrated 
with fatty and grannlar matters. 

The grey nod yellow tubercle may both nndergo absorp* 
bion, the affection being then known as retragressive. 

Laenneo considered the grey and yellow forma to be the 
Bdiue substance, and that the yellow was merely a pro- 
gressive stage of the grey. Virohow considera the grey 
tnberole as the only trne tnbercnluua product, and regards 
the yellow tabercle as the reanlt oE a deseneratira change 
of different morbid prodnots, iuolading the grey tubercle; 
that it oonaistB chiefiy of the products of iuSammation. 
which have undergone a cheesy metamorphosis, and that 
in some oases the so-called yellow tubercle simply consists 
of inspissated pns. In the greater number of oases of 
"chronio pulmonary tuberculosis," the diaeaae is probably 
only chronic pneumonia supervening npon the production 
of the grey miliary granulationa, and it ia supposed that 
the pneamonia may take place without the graunlations, 
just aa the latter are not always followed by the former. 

Most authors, thpn, formerly conaidered tliat theag 
varieties were merely stages of the same disease, that the 
same constitutional aHection gave rise to both, and that 
the crude tubercle must be necessarily preceded by the 
grey miliary; but some later viewa of the pathogeny and 
progress of the disease seem to point to an outgrowth of 
pre-existing diseoae of Uio lung, au in bronchitis, pneU' 
monin, and plenris;, and phthisis is thought sometimes 
to attend or follow general diseaaea, aa syphilis and albn- 
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insteikd of nndereoing resolution or its proiluctH becoming 
Bbsorbed and tnrown out, leavea unabsorbed deposits 
wbicb aBGnme a fibroid cbiracter, termed cirrhotic, aod 
give me to yellow and miliary tubercle. 

Tbe well- racoon iacd hereditary teodency of phtbisis, 
and the result of everj-day es[j«rionce in private practice 
m dispeusaries, USa insurance offices, and hospitals, frould 
eeem to point to the earlier views as being more genetiiily 
apltlicabU. 

It may be confidently aaaerted that whatover may ba 
tbe relation between tbe two prodncts known and.T tba 
name of tubercle, they must both be CDnsidered aa the 
BXpreBsion of a morbiU constitutional conditio a — i.e., they 
are the manifestation of a tuberculoua caobexia. 

TuboTcle cao be easily produced in many of the loiver 
animals, nut only by inoculation, but in other ways, and 
not necessarily by the introduction of tubercle itself, but 
bj other morbid substances. 

XVaSItCVIiAlt VIiOBKATIOtr OF VBB XSTTSS- 
TXITllB. — Throughout the ileum, but especially, as in. 
typhoid fever, in tbe solitary and Fever's glands and 
those stracturea at the lower part of the small inteatina 
and in tbe cecum, there are large patches of niceration at 
rariable intervals, commencing as small, round, dlacrefe 
ulcers' at tbe upper part of the canal, acd becoming con> 
fluent below into irregular patches, which eitend through- 
out the entire circumference of the canaL 

Each ulcer is of an irregularly circular form, and 
bounded by a thick, raised, round, and infiammatory 
border. Internally the margin is irregular and cod- 
tinuons, with coarse gramilations, between which are 
scattered little yellow masBes of tuberculons matter firmly 
adherent to the baae of the ulcer. Some of the olceru 
mayeitend to the peritoneal coat, and their eiiatenco may 
l>e known, before the intestines are opened, by an irregular 
thickening and a oarresponding irregularity of the peri- 
toneum. 

The points of difference between the tubercular ulctr 
and the typhoid nicer are the following ; — The ulceration 
in the tubercular uloer extends tranaversoly round the 
whole surface of the intestine ; the Gdp;eB and base of the 
nicer are thickened and indurated. I'his form of ulcer 
very rarely heals, and perforation is also very rare. 
Some costTaction and narrowing of the gat frequently 
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ooonr. In tlio typhoid oleor, ihe ulceration rarelj ei- 
tendfi beyond the oorifiaas of tha glands; there is an ia- 
duratioQ or thicl;nnini;f at tho baae or ed^ei of the nicer; 
tha edijea are thin and nnd^rrained. Oisatriaation inij- 
tuMe ptaoe, or purForatian may resnlt. 

TiTBaBcvL&K PBRiTOH'iTiB. — It) rscent oaaea 
the peritiinenm is found filled with clear aeriim. aad tlig 
peritoneal in'eatment of tha intestines ia studded with 
militiry tnberclea. There is more or lesa erilargament aud 
bttrdsning of the menenteria glands. In oaaea of long 
ilandiuj; there is great enlargement of the mesetitArio 
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tnbercnlar. vaeroaoople^aj, thero appear to bd two 
varieties of these taberoalona tnmoura. In one, of which 
the smaller nodiiles are uaoiill; coustitutad, a Domber 
of miliary tubercles, united together, may be recogniaed. 
Iq the otbor none of the charBSters of tubercle can be 
distill jraished, bat it soeios to take origin in a growth of 
Ctflla from the neuroglia (connective tiaaue of the brain or 
nerve- cement), which towards the centv of the masa 
become oheeay. Sarroanding the tumour is a tiasua 
cousistine of cells with considerable vascolar anpply, 
the iatonor and older part showing oaly hrm fibrona 
tissue. 

TtrBEKCtriiAJS BKKKIKaiTIS.— Tuberculosis of the 
pia mater ta nearly always pTCaent in cases of general 
tubarouIoBiH, and ia of far mora common occurrence than 
that of the brain substance. It is Bpohen of aa tuber- 
onlar roenlnEttls. since it is generally accompanied by 
inflammatiou, and is sometimes termed baoUtu' menlii- 
EltlB, as it ia almost eiclusively limited to the membranes 
at the baGc of the brain, allhough tubercular nodulca 
ore found in tbo pia mater, which dips down betweea the 
cerebral convolutions, and more particularly in the fiaanra 
of SilviuB. 

The ventricles of the brain are found distended with 
limpid or tarbid aernm, often of considerable amount, in 
coneeqnence of which the disease ia often called AevtB 
Hjdrooephalna; lymph is observed in various ]>artB of 
the brain, especially at the base, abont the optio com- 
missure, and also between the membranes ; the cerebral 
anbstance is often softened to a creamy coDsistenoe, 
and the convolutions are flattened. There are usually 
tubercles in other parts of the body, especially in the 
mesenteric glands. 



THE DEGENEEATIONS. 

LABDACEOUS DEGENERATIOM-. 

This process consists in the inBltration of tbe tiasuM 
by a peculiar murbid substance, the exact nature of 
which is even now not aatistactoiily nnJerslood. In the 
opinion of some patholoBista this affection is regarded 
rather aa an inGltration than a, degeneration. Virchow 
gave to the now sabattuica the name of 
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"Amyloid," since ha supposeil it to be analo(;ona to 
■tantli. Tha nume liardMteoiu ia emplojed Binee tha 
iufiltvated organa Boraewhat raBumble bat'on (lardnm). 

Hughes BeaueLt coDaidered it to be an alhumsn deri- 
Yutive, and therefore termed it Albmnliiald. 

BictdaKOti, after nQmeruna experimentB, oaDaiderB it to 
bo fibrine deprived of its alkali potaah, aad ho therefore 
design ntea it 

" Or-alkallSBd VlliTlne," and from ita aasociaticin tvith 
pnrnlent discbarges in which the potash ia rcmovetl he 
caila the condition '' Depnrative In Ultra tlan." 

Bndd, however, dispntas the last' mentioned theory, 
itnd thinks that a. sabatanoe termed Diatropodextrlne 
ciiata normally in the blood, and that this materiiil agrees 
nith the amyloid subalaace in its most specific charac- 
teristicB, aad that to establish aa amyloid infiltratiou all 
that.is requisite is that this distropodex trine should 
become insoluble and be deposited ia the tissues. 

It is noTer a primary affection, bat appears to be allied 
to certain cuchectic states. In chronia diseasea of bone, 
cmpjema, chronic phthisis, chronic pyelitis, and syphilia, 
where suppuration is prolonged and profuse, the larda- 
coouB change is most frequently observed. Syphilis ap- 
pears to take an active part in the causation, apart from 
the suppuration so often produood by its variona lesions. 
Every tissue and organ may be the seat of the change, 
but it is most prone to attack the liver, spleen, kidneys, 
and lymphatic glands. It may, however, be found in the 
stomach and inteHtiaea, in the cesopliagus and pharynx, 
in the anpra-renal capsules, in the bladder, prostate, and 
organs of generation, in the serous membranes, in the 
membranes of the brain (in wuioh at times it forma small 
tnmanrs), in the spinal cord, and in muscle. From the 
mucoas membranes, e.g., of the intestines, the exudation at 
Inrdaceous matter appears to pass off aa a seci'Btion, viss., 
by diarrhcoa and vomiting. It is usual to find several 
Lrgunt simultaneously the seat of the change. 
' nciomacoplcally. the larduceons miiterial appears first 
in the walls of the capillaries and smiili urtFi'ieH, and then 
involves the surrounding tissues; both cells and inter- 
oyjUular gnbstance are invaded, and the whole oi^nn may 
eventually become infiltruted. .As the celln become Sited 
with lardoceous substance, they graduully increase itt 
t:ixe, their contour becomes leas irregular, the nnalei die- 
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appear, and the cells tliomselres booame oooverteA into a 
structurelesa sabstmtco pscnliarly trtlDalacont sod ahiniai;. 
Klany oF tbe cells maj coaleace, thus losiaf^ their dutina- 
tive bnundaries. 

asaaroaooplcal or nalced-eye appoaranrant Tile org^an) 
aSected hy the chnnt^e are nsually mcreaasil in Biza ; their 
absolnte weight and specific gravity aro inoroMBd. Tho 
snrracB is Bmooth. and tbe capsule tense. The conaiftenca 
is B-imeiThat elastic. A gliateaiag, traaslDCeat appearance 
like wax ia obaerreil on seotioii, and from thia circumstance 
the terms wai; and Titreans hare baea applied to the 

The fanction and nntritiott ot the affected organs are 
gradaallf impaired, tba cells uadergo atrophy, aad become 
fatty- the vitality of the cellalar elements is diminished, 
and their fanctions may be altogether arrested. 

When an aqaeouB solatioa of Iodine (to irbich soma 
loillile of Potaaalom is added) ia applied to a lardaceoaa 
organ, tbe morbid deposit acqairea a deep reddlah'browB 
colour. This gradually paasea off. and the former ap- 
pearance is regained. Tho term amyloid or starchy u 
clearly nnteualile, since starch gives a bine colour iritfa 

By caationaly adding some Bnlpbnrta Add after the 
sppliaatiou of the lodlno. a violet or blacklsb-lilne tint 
is obtained. Hany objections are raised by some authors 
to thia latter test, but the reaction with iodine alone is 
thoronghly charaoteriatic, and ia admitted by all writers. 
The beat test appears, however, to be Kettayl-Anlllne, 
which givoa irith the lurdaceous material a deop-vlolet 
stulo 1 this colonring is more permanent than tho reddlah- 
btowQ stain Riven by iodine, 

THB lASDACBOVS KXVEK. — The gland ia usually 
enlai^ed, heavy, and firm, and the enlargement is uni/crm 
and Bometimea very considerable. The capsule is smooth 
and tense from disteosioa. Ita sabstance i» hard, like 
wai, anil gives a ro^diah-brown (mahoj^any) staining when 
tincture of iodine is applied to the tiasaa. Thp diaease 
ia always fatal. 

It may o(i-eiist with the tatty liver, with cirrhosia, or 
with sypfailitio gummuta, and is gi-nerally obaerved in 
connexion with cnrious boues, drniuas/ea of pn^ and 
phthiaia. The spleen is naunlly aimilurly affected and 
onluTged. A section of the organ ia dry and bloodleaa. 
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and prOHents a translucent appearance. The stmctiire of 
tlie gland is coDverted into den^ie mLitter, anil abolitino. 
of its funetiuna is □anasioned by thu da.'jtruction of the 
iupafcio eelU. The miiiate veasals, especially the arteries, 
ara fir«t alfacted, the morbid change thea eitendiai; to 
tho capillaries, and eubsoqaently invading the proper 
Qteneata of the implic;atad teitnre- The cull^ in the in- 
terineJiute or hepatic zone of ihe lobulca are flret affected, 
since the ramification a of the hepatic artery are cbiBfty 
distribated to this looality (Fig. 9) ; eveatnally the mur])id 




Lardaoetnu Lletr Sliowing tho inBIlmlion of tlie i 
la Iha iatermadinla lona ct tbs nbnio A, Tile luterlobnbr 
nrtory • i Tho bapatic or intsrlobutnr yoiua pp, iha 
portal veswla, Tlio biliary ducts K 3UD 

c1i:iiigQ sprouda totrarda the centre of the lobales tbem- 
snlvea. 

KloroBooploBllTi the cells are extreraelv coherent, a 
clpar aubatanco i* seen replncini,' their granular contents; 
the niioleaa in al»cared. the wnlla oT the xmallfr blirod- 
Te^BeU bainif hard and thickened. In fatty degeneration, 
the fatty ohanse ia conliuej td the peripheral Rons. 

Whan the unlaceouB aod fatt^ changes co-e-iiat, ft 
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striking appeariince is impartud to tlio lobule, a bold 
contraS, being presented by tlie waiy tranaluceace o! tlie 
laniaceoua intermediutc !:nne, the normal oeutral liasue, 
and tlie whitisli opacity of the Iktty periphery. 

The bile 18 scanty and tliinly lluid. Abdominal dropsy 
(ascites) is not prdsent, eince there is no absolute blocl>aj(e 
tit' the hepatic vessels. The fuuction of the liver is, how- 
ever, materiallr impaired in cousHqiientHi of the sireUing 
of the BRcroting structure aod the pi-Qvailin^ ischffimia 
(local anasmis), which results from the elastic pressure 
exerted on the Teasels by the over-filled wid tense pareo- 

THE x.ABDAOBOirs JLXBKvr.—ln this condition 
the kidney sabstancs is iuRItratcd or replaced by the 
lardaeeous material. The tidney is gauerally hard and 
enlarged, the eapsale is easily removed. The cut surfaces 
are smooth, of the oonsisteocy of raw bacon (lardnm), 
and translncent like wax. Tn extreme cases the or(!;an 
appears as if it irere soaked in. balsam or glyeerine, which 
had hardened the tissues. The morbid material is first 
deposited in aud around the walls of the vessels, and after- 
wards it involves the auriounding- tissues. Both kidneys 
Are usually affected in about an equ&l degree. 

The disease ia usually associated with diarrhcea, carious 
bones, phthisis, enlarged liver or spleen, syphilis, aud 
drainages of pus. 

KIoraaoopleBlly, there ia usually thickening of the 
smaller arteries, the Malpighian bodiss 'nd their vessels 
being the first seats of the morbid ahange, which after- 
wards implicates the renal tubes.' 

The appearances am at first chiefly confined to the 
cortei of- the kidney, but as the disease advances the in- 
tiltration follows the course of the vessels into the pyra- 
mids. In consequence of the thickening and altemtios 
in the qnality of the vascular n-alla. transudation and 
escape of albumen are favoured, and to this circumstance 
is atiribubible the large qnuuLity of albumen which 
ch'nructerises the early stage of the diceane, 'In ihe last 
ata^e of the afl'ection the urine becomes dimtuished in 
quantity, since the blpod-veaaels are no longer able to 
admit anfficitnt blood to supply their aecretiim, and also 
because the Innctiun of the tubales ismatei-ially impaired. 

In more advanced stages, when iodine solntinu is ap- 
plied to the out surface of the organ, the Malpighian 
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' bodies are made to atand ont like mahogany'tiiifed 
Bttira, and when the infiltration has become genarai the 
arborEBoent traoinga of tlie blood-vessels are revealed by 
the test. 

THB XABDACEOtrs SPKSEV. — Two Forms are re- 
cognised — viz., (1) that in which the affection is limited 
to the BEalplKblan Corpnaoles, and then termed the 
.Sago Spleen (I'ur the moat common form), and (2) that 
in which the palp ia chiefly involved. It ia probable, 
however, that the latter is only an advanced atage of the 
former. In the sago spleen the Malpigbian corpuaolea 
become metamorphosed into tranulncent wai-Iike bodies 
reuembling boiled sago. The small arteriea of the Mal- 
pigbian nocpuscle are firat involved, then the lymphatio 
cella which compose it, until the whole becomea a firm, 
tranelu scent, pale, glistening masa. 

The aago spleen is enlarged, and Its density and weight 
are increased. On section its surface appears smooth 
and dry and stodded with the sago-like bodies, the size 
of which variea from a millet-aeed to a hemp-seed. TFie 
characteristic mahogany stain is yielded when iodine 
Bolntion is applied to the Burfa:'e. 

When the splenic pulp is involved, the increase in the 
eize of the organ ia often very considerable ; its hardness 
and firmuesa are remartahle. 

In the Kympbatlc Klanda the lardaceous' change is 
very similar to that which occurs in the spleen. 

In the Alimentary canal the whole tract/moy be the 
scat oflardaceons change, leading to impairment ofgeneral 
nntrition and serous diarrbcei, which probably results 
from the walls of the vessels bein); more permeame. The 
maorosoopieal (naked-eye) appearances afford no informa' 
tion. hut the application of iodine gives very characteristio 
results ; the whole snrFace of the intestinal membrane 
then exhibits numerons reddish-brown points correspond- 
ing to the villi, of which the capillaries and arteriea ars 
infiltrated with the new material. 

TBB CORPOXA AKTUkCBA, or "amyloid" bodies, 
which have been frequently found in the nervoas aystem, 
especially in old peraima, in the prostate, and in other 
parts, have been thouifht to he allied to ihe lurdaoeous or 
umyloiJ material. The only reaemblanoe between thkm, 
however, appears to ha a certain similarity of tlieir 
behavionr with iodine and aolphnrio acid. The brown 
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appearance resnlting upon the aJdition of these reajjents 
is probably then only caused by the amount of nitro- 
gennua material they coatam. 

Tlieae bodies are round or oval in shape, being maia 
np oE Bnocesaive ooaoentrio layers, and thay vary in aiie 
from a microscopical grannie to a bodf visible ta tba 
Hiked eye. 

It nay be mentioiied that, irhiUt lardaeeoua degeaera' 
tion is a general change, the prodactioa of oorpora &nij- 
lacea is manifearly local in ita nature. 

These " bodies, " espaoially wheu occnrring in the cho- 
roid pleina of the brain and its lateral ventriclea, are 
protto to calcareous change, then constitatiag- a form of 
" brain sand," so frequently found in these localities, 

FATTY DEGEWERATIOH" AND PATTY 
INFILTKATIOW. 

In Fattr doseneratlon the normal substance of the 
tissues is repZacerf^ by fat; the muaclea are especially 
prono_t(j. the change, as is more e specia lly ohaerved in. 
tlie^eart^ in which, the characters pTthe muscular fibres 
(ire either impaired or lost. The tissoes become propor- 
tionally softened, andtTicre ia a liability to rupture. 
The affected parts present a yelldyriali, "tawny, fawu- 
colonred. appearance, and the proper function of the 
structure is impaired. 
'TMty Orowtti or Xnflltratloit must not beconfoanded 
with fatty degenBration, since infiltration merely oonaista 
in an inoreaaB of t^o adipose tissue of the whole or a gart 
of the body, while in degenaration' the adipose tissue 
replacea the normal elements of the afiootcd parL 

Thus fatty degeneration may take place in the fibres of 
the Toluntarj m ascle s as a resalt of protraotud diaeiae, 
and a similar conditTou of ffie arterial coatsT'e'a podia lly 
those of the minata_cerebral ortariea, ia not uncommon 
in middle life and in aged persons ; the vesaala give way, 
hiouiorrhage occurs, and apoplg iy or heraijilegia^ may 
resnlt. In the f.itty kidney ihe fat ia A e po si ted^wi t din 
tba cella ofJlni_CQui.QlutadJi.ubEa ; and in the like conjition 
rf the liv_er,fat_inuy replace the hepatic. eel ! 8. It ia atated 
t hatcanoe r iDELy nndcrgo retrogreaaion and cure by ahi"'' 
ehan ^fli Pereona of advanced ax^ show fatty degent 
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^faroDS sentlls), bot this ia n ot 

.a roli abta ETlJenoe of tlie fatty change in an y 

1q the heart, the power ot the organ to carry on the 
circniution ia impaired in proportion to the amuantyOf the 
deg eneration. 

degeneration of oertain tissues may occur in lean 
' g olie ao pcrB oiu- The £atty livur ia BomatimeB 
.hmpersoQa who hive died ot phthiaia, aapacially 
neEnales, an d ia als o one 6TtKe7emIB^T^coholLC aijoae. 
In a coll ioSltroted with fat, the cell conatitucnta are 
merely pnahgd. aaido .iUuJ~aIterc(i in iorm; they are not 
de arroye d or d iBoi gani aeJT when Iha m11 is completely 
filled it aeoraa to have lost ita nn clenB and ita pro to plasm • 
(Fig. 10, a). Upon the re-abaorption of the fat, tolh 




tbtig Dcfeneralitm qf EpUhttliini. a. Colls ccntainiDK 
molwaleB of lat. i, Oi*aa\o,i corpuscles ; ia oae tba 
nncluiu is sUll seen, a, Dlsialegmled corpuaclee. 

beee reappear. Tiaanoe infiltrated with fat are inoreaaed 
a weight and volnine, but their speoifio gravity ia dinii- 
" ■ ■ ™ _:5le99.elasti5_R[iiaP»niic. Whencntthej 
are of a lightjfiUfiHjailaBri and fat accnmulatea on the 

tntfe^ ~" " " 

lOfaroaooploallr, fet_g!oholea are observed; these are 
white by reflected lifiht, and black with a sharp" outline 
PytranEmitte^ light. They are"3iBiolved hither. Fatty 
fnhhration mnj Waaused bj a deficient congoiaptioa of 
-._ ^-. -.irlnally produced, or by ita over- prod notion. In 
{he aystein the latia" produced from fatty food, from albu- 
minoua anhstancca, and from aaccharinB and starchy 
mattere. Fat by eindation ia destroyed, the red blood- 
corpnsclee being the carriers oE the oiygeu to the tiasnes 
which eSeot their oiidattoD, and the presence of fat in auj 
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aituotion muy be said to nwnlt from the ftraniiot of oijgea 
to the □xidiau.ble matter being reltLtiTnly duRcieat. 

In fatty dei(e Deration the nucleus becoines involved, t£e 
cell-nrall ia de^trnyed, and tha cell is thus converted into 
R mass of gmniilur fat (Fig. 10, b). 

After the cull-vra!l and nucleus are destroyed, the fat 
{grannies mny fir sometime remain coherent, constitutinz 
the BO-called ''inaammatory " "exadation oorposelus," 
or " corpuaolea of Glnge." These are very commonly 
fonod in chronic softening of the broia &nd other varie- 
ties ot fatty degeneration (Fig. 10, e). At last the cor- 
puRcles become disintegrated, liquefaction of the albu- 
minouH matter situated between the fat granules takes 
place, and the fat ia distributed to the tissue. 

The essoDtial feataro nl ftattr deseDeratlon is the de- 
struction of the cells, whereas in nitty lnfiltra,tlon the 
cell within which the fat accumulates remaina absolutely 
intact. Fatty dcfjenerati on mnylead tocaseatignfchccsy 
deposition), to caloiEcatiou, or to Bomeniiig, wuli forma- 



(jeneration is" diminished ^lood-snpply. The fatty heart 
ie freijnently "associated wilH^tKeSs_e o£ the coronary 
arteries; chronioaoftBningoftljebrain. shows an intimate 
Qonncirroii mth the obsTructiun to the circulation foUonr- 
i og~atIierQni atou adj seagg of the cecfcTiKLl iJloo d- vessel s ■ 
tntlammatioii and meohamcnTcongestion, by interference 
with the hlood-supply, may lead to fatty degeneriition ; 
cancers ancTotbeinrapijly growing taniours may undergo 
latty uhaiig5s"~ia cooscijuence of the rapidity of their 
growth TieinJ" dtsnropOTtiouittfl to the vasiiulav supply. 
The impaired'nufritive activity of tisanes resulting from 
old age is a very common causa of their fatty degonera-- 
tion. This is well shown in the so-called "areas senilis " 
■ — the white ring formed around the cornea, 

TA.TTV SEGEH'EXATIOn' OF ASTESIEB. — This 
may be primary or accoiia^ y. Asa secondary process^ 
it is seeAyln atheroma and tEoso inHaminatory affections 
In wEiM a ceHuIarTnErtration of the auhcntlothelial con^ 
^c gvg^iss ij'c'pr ec egas 'Oi5 nitSy"3iaii>e. A.a B^irhnary 
iiflbclion, it is a passive process, ar.3 may affect both tho 
middle an? internal coats, bnt most commonly the latter. 
The usual seat is the epitlicHal and connective-tiEsae 
cells of the int ernal c oat. In the earlier stages, the ceHa 
being~"fflMil' with "SIT Uie condition isHmown by'tEc 
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prasence of Hmall irregaUr patohea of an opaque yellow- 
^EWEiaLTo^lQur, which proiiioE very Blightly aliiire tbe 
8Qrfaoe.o£ tliB iatinia. (Fig^ 11). " These patohca miKlit ba 
cbifttakeii for atheroma, but they are ganErallyinoreEiiiper- 
ficial, ttnil~are~ reailTly stripped off from the Bubjaccnt 
layers, the appoarance of which ia natural. Atbiiroma 
^eota the deeper atrnotnrga, acd, upon removing the 
Hnperfioial layer, thickening ariJ opacity are obiorvei 
Buneath it, Tho opaqne [latchcs eveatnally break down, 
living enporficial orogions which reeemble those so ooai- 
monly met with npon tha mncous ipembruno of the 
Btomach, Fatty degeneration of the moBcolar fibres of 
tb« middle coat may lead to dilatation, aneurism, and 
finally rapture of the veaael. The capillaries may aUo ba 

£te. 11. 




affected by fatty ohangea ; they are moat c 

nerrons centres, and in Brtgbt's disease of the kidneys, 
the process commencing in the endothelial cella and involv- 
inwoit«nei»e areas of their walla, rnptare often resulting. 
Tliia resnit frcqnsntly occurs in the smallest blood-veBHels 
of the brain, and in these sitnatiocs it is an occasion&l 
caoBO of capillary cerebral hteoiorrbage. 

Primary fatty degeneration of the blood^veasela is 
nsaally a senile change, and is indioative of the general 
impairment of vitality common to advanoed life. 

FATTT IwmTSATIOJr Or MVSOKB.— The cells 
in the connectire tiasae by nbinh the mnacnlar faacicnll 
are aiirronndcd become filled with fat, the fat being de- 
poailed hetteettt the fasciculi, wMeli are usunllr nn- 
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affected, at any rate until in the later BtaRCti. The con- 
dition is diatJDgutBhed fi^ni true liaKeiieration einco in 
this condition the (at originates 
"Pio. 12. nithin tbe fasciculi, the fasciculus 

itself evont'ially perishing io com- 
pany with tbe sarBol emnia , The 
fat varies in amoiinE: aometioiea 
sisf^le TciwB of fat are seen alter- 
nating with TOWS of mascalor fasr 
oicnlij at other times more exists 
betwjeu some fibres than between 
others ; and at all tloies musoolar 
elements may be found lying 
amongst the fat, tlie albuminoid 
ttor of which the fibres is 
I posed being converted into 
fat (Fig. 12). 

In S^BdO'liTiiertroplilo mna- 
cnlor pBraIjBi>, or Duchenne's 
paralrsis, the mascles of the calf 
of the leg become overgrown. 
Upon section, in one case the 
■W gaBtroonemins resembled a fatty 
,^^ , .„ ,, , tttmonr, presenting a mass of 
n^ fl-^ rChi^a R""'»J f"*. ^'■^ e-tire absence 
mnsDuln fiiiras. b. In- °^ muscular redness. BUoro- 
Untltisl fat cellB. x 8DD, sosptcally, there appear dege- 
both in number and 
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siae of the mnaonlar fibres, with considerable hypertrophy 
of their connective tissue. Tbe affected part of the mnscle 
is freely covered with fat. 

FATTT DIBB&SB OF TAB SBAKT.— F&t IB natn- 
rally deposited about the heart, aud an esccss of this sob- 
stance ia called a fatty luaitratlon — i.e., fat accnaialatea 
below the peneatdiuni, and is deposited inlarge quantities 
uponafia between tbe nmsciilar fibres, constituting a form 
of localpbesity- In this condition the fibrillie appear 
healtliy, and the functions of the heart do not appear to 
lib much interfered with. 

- -FATTT IIEGB1TEKA.TZQK — Here the mnscular 
fibres are replaced by fat, and the heart appears of a palc- 
yeltow colour and feels sofT, greaKy", and tiabby ; it alKO 
iears readily. MtloroBooplcallr, the sharp edges and Btriie 
<^ ^e muscles are lost, and the tiaiae appears loaded with 
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oil. Molecalcs of fnt aad oil globales are contained, la 
TKe Baroolemma. Tho most frequent aeata of the degene- 
TatigH'are tt b left ^ventricle, tho oolumDas earner, and 
fHoTnaacoirpapillarea. Tlie degeneration may eitlier be 
JTHu sm, 'aft ig ~5!rS59 of Sstreme-anaitnia, OT Bo more 
locausfld a ntTia liatcSear'Tliis conilitlon is iTsnally met 
with in oM or midd B-aged persons, and is o ften asso- 
ciated irith otiier dlaeades or.th.o~Bearl, or the~cQrdnaiy 
BrTanes . " It is also asaaoiated witK mjooarditin, fpvers, 
and phosphoraa poisoning. 

faVTV ivrz-ilbTnaTioiv op ths xivm.— 
Fatty djgeaee of the liver is a frequent accompaniment 
oT pulmonary phthiflia and fatty diayaBo of otior organa, 
and baa Leon observed In a^pbills, general aniemia, and, 
aft<!r dea^ froni' tjphna' Tever, variola , and'pIiosphoruB 

f^igoniog. It freqnently reanlts Kom^hronic aTeoiolism. 
t la aiippoaed tliat the fat ia absDr'BB3TfiJ5"(EB Usanes, 
which are undergoicg Tapid dlBintegratiou, and that it 
becDinoa depoaited ih' the lii^atic cella. 
' The fatly liSdriaMitrTormfif enlarged, gnditfeols rather 
Boft and amooth. The e di^os of the liver are round and 
greasy to the' touch, the whoTe gland being of a paJe-fawn 

la the normal condition the liver containa a certain 
amount of _oilj but in thia disaaao mtcroaooplottllr the 
I Tflpatic eqlla a_ro crammed with oif "glohulea and their 
nncloi ore oLscured or disiippcaring. The speeific gravity 
Is dirainiBhsd." Tho inorbid proceaa commeccea on the 
citcrior of th o lobol ea, ainoo. iiero_the ramificationa of the 
'^ftal vein are diBtnb uted ; bat as the dIs'eaBe"~aaTaBceB 
ifeJtenda toTKoir cenEfea. The normal height of the 
liver bcinK i^ lbs., in thia .condition it may even, exceed 

faibi.'" - 

"""Ttia a necessarily fatal d iaeaafl, and may last abou 

'I' bo liver cella are the Btorehousa of snr p lna fat. The 
fat ia carried to them by IHo porlal vein, aa in the 
fEyslBtogiearBTate, tind, BiricellieTobnlo is surronnded hy 
tli^portal branchea, tiie Brat eviaeneca of the fatty inm- 
tration are in llie periphery — i.e., in the port^ sone 
(Fig. 13). By degrees the infiltration approaohea the 



(fmargiiial ring ujjon tho extreme outatirts of the lobule. 
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This fiiily intiltrtttion ot tho liver i»Mt be cMefoUy di*. 
tin )!ui»l It'll fri>iii true fatlr dvKettFi«t1an> in nhich then 
of iiutritU>u oi'ilid lirer ttlU, theie eeUa 




tDiilor^-oiiiR n To[Tof>rciisiTO rlianf:*-. Fattj despnentioii 
liilti-a \Aaw ill ninny HtnrtDTnl nffo.-tions of the IItot, 
Kiirli an in cirrhosis nnil Urilaocons ikRcneTation, and ii 
luTfi-elTy .lidlim-t from fiiH^ irfillrolion. 

"TuUt in nit nit ion of Oio liver zaay opcnr either «itb 
goniTnl nlic^ilv. tnt nt'cuniulating in tlie orgunin cominon 
witli other jiarta, or it may W toumt witli ceneral emacia* 
tion, thu fnt brin;; reniovod from its usual iiitcB anil bdng 
stored up id tho liepatio rellii. 

FATTT XIBWET.— In this eondition tho Itidnej snb- 
stance ia rcplaceJ by fat. Tlio incised organ feels frre&sj, 
is (if a pnlc-fuwn cnlour, it_}-iolJs to prosanrp, and is tuon 
or less cnlurKcd. Microscopically, oil drops, nr elobules 
of fat, ars observe! in prcat cicesa in the riiitlieliul cells 
of the. convoluted tubes and in tho cnpillarica of tho 
l[a1iii(;hiati,hodic3, tho disease being usually con fined to 
tho corteil The weight of ono kidney may reach, or even 
eiceeJ, 14 oDucea. The morbid appcaranmB are nmiUr 
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lo those of clkroDiq_ tubular nepliritia (Uie large whit* 
kidney), 

ThiB oondition can oalj be determined acouratelj afl^r 
di^alB, Fdl iT'caineroQa o3-Mk3ts are found ia clear palo 
aTjunuooas orine, of low specifio pravity, the disoaso maj 
"GS a napecS id. " The" chief caase is spirit'drihliinL', bnt it 
~"~ " * ~ I pMhisis and poisoning by phoa* 
with fatty disease of othw 



CALCAEEOtrS DEGENEBATIOW. 

This coadition ia dna to the deposition of earthy aa]ta, 

especially of pbosphale of calcium aad magnestum, and 

carbonate of calciam. It is kuowu as calcareous degeiie< 

ration, calciiicalioa, or cret]£cation. It is generally'pre- 

ceded by atheroma, and p resects do bony structure 

(altbotigQ it was once colled ossification), but simply 

cotiBistsof earthy salts. Oft&EroRs rcdUIb ia often attrt- 

i botable to obstrnction to the circulation from calcareou* 

r degeneration of the arteries of the loirer extremities, and 

^ apoplexy and hemiplegia ore often occasioned by tliia 

degeneratioQ. 

The serotiH membraDes may, in rare cases, present platea 
of bony substance : in old pleuiisj the pleura may becomo 
ao bard and calcareous that it has been rcraovoJ entire, 
retaining the form of a solid box ; cancer and tuberola 
may botn be the seat of calcareous obango, which is also 
Tery common in the walls of hydatid cysts. 

Calcareous infiltration occurs as a physiological process 
in the choroid plexus, the pineal eland, and in the deve- 
iopmotit of bone (ossification). The caEentiaidilTerBnoa 
between cal<ntica(Jon and ossification, however, is that in 
the former the tissues are qaieaceat and simply act aa'a 
receptacle for tbe deposit, the process being a passive one, 
whereas in the tatter there is nutritive activity, increased 
vascularity, cell proliferation, and a methodical arrange- 
ment of parts, the process being active. 

BUoroaaoplcally, the calcareous partieluE are seen both 
within the cells and the intercellular Bubatanco, more fre- 
quently in the latter, and appear at iirsl in the form of 
fiue molecnlea irregularly scattered through the inter- 
cellular substance (Pig. 14). Wbon viewed by transmitted 
I light they are recognised by their opacity, irregular 
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ontline, and dark-black appearance. Ah they ! 

in number large'tracta of tissue may become oonTeTted 



CvIcUM Carti ng '^1 o "K tho ealc 1 " on of the intor 
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into an opaqne calc^Reil mass, in which the cells oau be 
no longer diatingmElipJ. 

When added to ciilcnreous matter, nitno and hydro- 
chloric acids dissolve it, leaviuR the matrix. Evolution 
of babbles of carbonic anhydride indicate the presence of 
carbonate of oalcinm. 

The canaes of calcification may be — 

1. Excesa of caloareon> aalts in the blood, such, aa 
occurs in carieR, oBteo-malania, and osseous cancer, in 
which the blood first takes up the calcium salts, bat which, 
being Htoppcil in their passage through the tisanes, are 
left as a filtrate. 

2. Retardation Of tbe clrcnlatlon, — Tbe calciam salts 
are held in solution by tbe free carbonic, tactic, volatile 
fatty, and glycerine-phosphoric acids of thu circulating 
fiaida. When these acids are displaced by the formation 
of new combinations, tbe calciam salt is precipitated. 
Tbe localities selected for this form of infiltration are 
either in tissues not supplied ly b load- vessels, or in the 
spaces between the capillary vesaela—i.e., in tbe extra- 
Tasculur regions. Thus, in tbe lungn, the interlobular 
tissue is the seat of the change; in the kidney, the ttibuli 
nriniferiand tbe intertubular tissue; and in the stomach, 
the spaces between the glands. Patty degeneration oftea 
precedes the calcareous change. 
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CAKcxrxCATiOjr or abtsbibs.— This may be 

a primary or Becondary nlTection, It ooastituteB, aa.*a 
Mcondary change, one of the terminationa of atheroma; 
as a primary affe^ition, calciGca1.ioD h a senile ohaogo, 
rwulting friiCD impairment of nutrition. 

It aaually occura in veasols of siodinm size, and its 
Jnoat common aitaations are the arteries of the bnun and 
those of the upper and lower eitremitiea. 

It« oaottl seat ia in the middle coat, oommenoin^ in the 
moBOnlar fibrea. The oalcaroona particlea depositfid from 
the vaaa vaaorom, first appear within and around the 
RUcleDB, gradnoUy incroaeins in number nntil the cell ia 
filled. The prooBaa may be limited to isolated portiona of 
the mnaenlar coal, with the production of calcareous plates 
and rings, or the coat is entirely calcified. Tha eiteraal 
and internal coata may at laat partioipate in the change, 
and the ressel become calcified throughout. Elasticity 
and contractility are Jost, and the vosael becomes con- 
verted into a rigid brittle tube. The external iiiacs and 
the Teasels of the lower extremity are frequently found 
oaloifiod ; in the tatter cam senile gangrene frequently 
lesnlts, and when the process occurs in the cerebral Tesaela 
apoplexy is the common termination. 

PIOMENTAHT DEOENEHATIOIT. 

ViaiKiWTATZOir.— This term implies an abnormal 
formation of pigment in the tieaues. The aouroe of all 
tme pigment 19 the coloaring matter of the blood (hiemo- 
globin). Many tissnoa are phjaio logically the aeat of 
pigment: tor eiarople, the skin, of the negro and the 
choroid coat of the eye ; here the cells appear to posaesi 
a special power of attracting and storing the coloaring 
mattera from the blood, ntiiah eubaequentty undergo 
chemical change and become pigment Pathological^, 
pigment nanally rcanlts from changes in the circulation 
or in the blood -vessel a, the colouring matter escaping 
and infiltrating the tissues in its vicinity, staining tnem 
of a hrowniah-red or yellowiah colour. It stains, however, 
■only the cell-contenta, the nuclena and cell-wall being un- 
affected (Fig. 16). In course of time the hramoglobtn un- 
dergoes chemical change, forming granular or cryatallina 
hcBmatoidin. It becomes darker and more 01*1698 granu- 
lar, ths ceUs and intercellular substauce being fillud with 
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Bmall redAisti-brown or black (jtannles- HicmatoiiliB con.- 
tainsi iron and more carbon than lucmoglobin. It givfia 
tha aaiao reaction (green, bine, rose, and jellow colonra) 




C*/7« tn rniioui ilnne 


n/Fi(/menlaro InVlralloa. a, b, e. 




a. 1, Pigmented flpltboliom Irom 


tha TBBiicls (siuiiB apoc 


aaea}. gfaonniig tha aUlDin;? ol tha 




ud nud coU-waU being lualtflrad. 



r, Cliuter of freo plemcatcd colls. 

with' strong mineral acids, aa otolepyrrhin, tbe oolonHng 
matter of the bile. Pigment ation 13 or but sUght impor- 
tance as a morbid process, and the ill-effects which accom- 
pany it mnet ba re^ardod as the reaalts of the conditioos 
upon which 4he pigment depends rather than dne to. tha 
pigmctat itself. 

Figmentation affords evidence of antecedent conditionB) 
and mnat be coniideved the result of alteration in tha 
circalatioD and blood- vessels, colouring matter escapinff. 
An exception to this ma; be stated in the case of the 
choroid and the rete mucosnm, which are, however, most 
ireqcentl}^ melanotic (seal-, of black pigment), aince thej 
contain pigment normally, and their cells appear to be 
endowed with special pigment-selectlTe power. In cere- 
bral hiEmorrhnge Crystals of hcEmatoidin may be the onlj 
evidence of ruptured capilhries ; and in the ovaries, the 
slight beemon-hage following tbe escape of the ovam at 
each menstmal epoch is denoted by the pigm en t- forma- 
tion, cons ti toting tbe so-called "corpus lateam." 

TA.ttWS TXCI«BIffTATSO)r.— This term implies dis- 
coloration of tissue which is not doe to hiBmatnidin. 
It occurs ill "jaundice," the yellow staining being dne to 
the colounng matter of the bile. Again, the slaty colora- 
tion of the skin, following the internal administration of 



TIOMENTATION OP THE LUNGS. 
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ailTor Rftltg, siker beinn depositod in the ttsanea, is 
anotbor instaoco; tho bluok colour of gangronoiia parts, 
the sal pliu rutted hydrogen acting tipon the oolouring 
matter oF the blood, may ba mentioned [ and, lastly, the 
BmaU particles of inhaled carbou always ohaeried in the 

rZOHEITTATXOSr OF THB KtrMTCS. — The lupgif 
usually contain pigment, which inoraasea with advanoinn 
age. Thia ia chiedydue to the prenenceorcarbon, derived 
from the atmosphera. Mncih of thia carbon is removed 
by expectoration, but many particles paaa to the air- 
veaseU, and finally find their way to the alveolar walls 
and interlobular tiaane (Fig. 16) ; in these moat of the 
pulmonary pigment ia aeao, either lying free amongst the 
fibres or within the connoctive-tiaBue cells. In tho case 
of miners, atonemaaons, and grinders, minute particles 
of ooal, iron, aod stone enter the bronchi and become de-. 

FiO. 10. 




poaited chiefly in the interlobular tissno. The langa of 
miners are of a nniformly dark colour, and the carbon is 
most abundant in the interatitial tisBne. The black colour 
of the lungs is not entirelr attributable to the prewoM 



I of the s 

I luBmati: 

I in the 1 



PATHOLOGY AND MORBID ANATOMY. 



of the sabstiLnces inhaled, bat is in part due to the trne 
hjBmatoidia pigrnent, aince inflammatory clianges occur 
in the bronchial tubes and the Inng ttasae, through the 
untalioQ of the inhaled particles ; thus, on cscitpe of 
colouring matter is permitted. 

Pigment in the lungs is rarely found in a crystalline 
form, hnt usually as black, irregular granules. Pigmen- 
tation may take plaet in chronic phthisis, both from tha 
inflammatory action and from obstruction ot the vessels ; 
the coitsolidatitd. nodules may he seen surrounded by lines 
of pigment. In acute lobar pnenmonia the sputum sab- 
sequently becomes greyi^ih -black, in conaeqnenco of tha 
blood — which in earlier sta^ea haa caused tha so-called 
runty expectoration-— becoming changed into pijjment. 
The pigmentatory process also playB an important rfile 
in the condition known as 

Brown Indurattan of tbe Xiune- 

Thisoonditioaia the result of long-standing mochanteal 
hyperremia, and generallj follows some affection of thtt 
mitral valves. Elongation and dilatation of the Iniig 
capiliariea take place, the walla of tbe alveoli appearing 
abnormally tortuous and covered by a multitude of epi- 
thelial cells, which are 6lled with dark-brumn pigmenL 
An increase in the interlobular cono'ictive tissue follows, 
large qnoutities of brownish-black pigniort being formed- 
When these changes are at all advanced, the lungs ara 
mottled with brown or blackish streaks and specks, and 
prepent a more or leas browniah-red tint. 

Tn the so-called "Nntmer Hvor" (the resnlt of me- 
chanical congestion) pigmentation of the hepatic cells 
takes place in the moat central portion around the 
hepatic vein. Thua in each hepatic lobnle three zones 
ma^ he made out ; 1. A oentral zone, in which chiefly 
resides the plgrmentary change; 2. An oitomal zone, 
the chief seat of the ratty ehanee ; 3. An intermealaw 
zone, in which the lardaceauH change iq ohieMy seen. 

MUCOID DEGEWERATIOW. 

This proceas conaists in the conversion of the albu- 
minoid conetituDnts of the tissues into maolDi by which 
means they are transformed into a soft, jelly-like sub- 
stance. This substance {mucin) ia identical with that 
foiJnd in the nose and mucous passages, end is the resnlt 
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of B mncoid degeDeriitioQ of the secreting cells. The 
vitreouBhumDur of the eye and a coQaiderable portion of 
tlie nmhiiical oord ate hoth corapoaed of mucin, and 
nearly all tissaes in their festal state are in the mucoid 
condition. 

This proOeas affects more particnlarly the intercellalar 
substance of the tissue, although it maj also affect tho 
cells. Mncin is closely allied to albamen, since it ia only 
found in nlkaline fluids, from which it ia precipitated by 
diluted acetic acid, but differs from it in containiag no 
sulphur, and by its insolubility in exceaa of the acid, and 
in not being precipitated by boiling, by tannin, or by 
perchloride of mercury. It is also distinguished from 
chondriu and gelatine, which are precipitated by these 
re-agents. Mncoid degeneration affects principally the 
connective-tissne anbatence — viz., cartilage, serous mem- 
branes, hone, and fibrinous exudations — especially 
when occurring in the air-paasagea — new growths, as 
Earcoma, chondroma, lipoma, and syphilitic nodes. 
In bone and cartilage the intercellular substance first 
becomes iibrillated or broken into shreds, and then 
becomes converted into mucin. In bone, simultaneously 
with or previous to the fibrillation, the calcium salts arc 
re-absorbed. The costal and articular cartilages of BReJ 
persons are prone to this change, bearing out the common 
Baying, " second childhood." 

With regard to the cause of this degeneration nothing 
in known, 

COLLOID DEGENERATIOIT. 

Thia process consists in a conversion of the albnminoio 
constituents of cells into oollold material. Thia aub- 
stance, which is colourless, glistening, and transparent, 
of the consistence of half-set glue, closely leaem.bles 
mucin, but it containii sulphur, and is not precipitated 
by acetic acid. It appeara within the cells as small 
lumps, increasing gradually in size and pushing the 
nucleuB on one side until the cell is entirely filledi Tho 
cells thus become destroyed and transformed into colloid 
masses. The small colloid masses at length coalcsco and 
form larger masses of jelly-like substance; the inter- 
cellular substance atrophies and softens, and thus cjst- 
like cavities are formed, containing within them the 



58 PATHOLOGY AND MORBID ANATOMY. * 

gelatinous material, wluch subsequentlj may become 
liqnefisd. 

Colloid defeneration is most frequently found in en- 
largement of the thyroid gland, the lymphatic glands, 
the choroid plexus, and many new formations. The causes 
and nature of this degeneration are very obscure. 

Themyxomata (mucous tumours) resemble the umbilical 
cord in structure, and are composed entirely of a gela- 
tinous substance, yielding mucin ; the lipomata, cnou- 
dromata, sarcomata, and carcinomata, may become the 
seats of colloid softening. The terms " colloid " and 
"mucoid," when applied to a new growth, merely indicate 
certain chemical and physical properties, and throw bat 
little light upon the real nature of the growth. 

THE TUMOURS 

These are classified as follows : — 
I. Type of fully developed Connective Tissues, 



Fibroma 


• 


Type of fibrous tissue. 


Myxoma . 


• 


ff 


mucous ff* 


Klpoma 


• 


rf 


adipose fff 


Cbondroma 


• 


tf 


cartilage *> 


Osteoma . 


I 


ff 


bone ,» 


Kympboma ) 
Kympbangioma j 


ff 


lympboid fff 



.II. Type of Embryonic Connective Tissue, 

Sarcoma . • its different varieties. 

.Ill Type of higher Tissues, 

Myoma Type of muscle, 

areuroma . • fff nerve. 

Angioma . . ff blood-vessels. 

TV. Type of Epithelial Tissues, 

Papilloma Papillae of skin or mu- ^ 

cous membrane. 
Adenoma . • 



: 1 

V. aUxed Tnmoani or Teratomata. 



carcinoma ■ ""*•• 



FIBBOUATA (Fibrous Tumours). 

These trmoarB are growths oE mataro coiiiectiyu 

tiBiDs. Both the cell and intercelliUr lubataQce are in 

a conditioa of complete development, and they reaenbls 

normal coDneotive tissue. In ac^Jition to a coi jtitutional 

(iredispMsitioD, the fibrous tuinoura may reau't from jiro- 
onj;[edirritatiOD, may follow inflammation, and may somcj. 
times be oansed by over-nutrition, or they may be due to 
the blocVageof the lymph channels, the tissaesbecominj; 
Iforged by nutritive fluids. 

The rarlBtlei are three in number : 

1. The BOUA, or dense, as ia seeo in aponearosia and 
tendoQ. 

■2. The soft and anccalent. a.e is d^ibcataneons areolar 
tissue. 

3. A caTemoiiB form, the growth being permeated 
by large carernonB sinuses, havinf; unyielding walli, acd 
beinj; subject to troublesome hemorrhage if injured. 

Those tamonrs may originate from connective tissue in 
any situation, at first congistinK of embryonic tifnne, 
cells being abundunt und intercellulai bubstance scanty 
As they develop LoivevcT the number of the cells do- 
creaseH, the intercellular substance becoming increnscd 
enormously fibnllated and birdened The colls are very 
small and spindle shaped and hidden amidat the flbrea 
which run irregularly lu all dii ections Ih" fibres form the 
greater portion of the ^roivth being closely interlaced 
(Fig. 17), and often concentrically arranged around tlie 

Fio 17 




blood-Tesaels The growth of these tumours is vradnal 
and central, and they are always encapsuled .Tney are 
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liable to inflammation, litPraorrhage, muooiJ, fatty, and 
calcareonB dogeneralion. Thny may vary iu conaist^^nce 
from the denacst dry cicatricial tiasiis to that ot snc- 
cnlant areolar tiBsufi, and may vary in size from the 
Bmalleat to the most moaaive growths. Tbej are naually 
painless and single, nnless originating from the akin and 
sheaths of nerves ; harmless, except as to their locality 
and si/e. They- are beaigo, and non- recurrent after re- 
moval. The dense variety is generally found to spring 
from the deeper-seated etrnctnreH, butthe soft form asually 
arlnea from the mucous surface and the skin, and is 
liable to become pedunculated. 

MYXOMATA (Mucoua Tumours). 

hcBetnmooraconsist of mncona tisane. Mucous tissue 
.onnective tisaus, the intercellular substance of trhich 
is 'homof^enoons, translocont, and jelly-like, containing 
much fluid, and yielding mncin.* It ia found physio- 
logicallj in one form in the vitreous body of the e;^e, the 
cells being isolated and roundish, in another form in the 
umbilical cord, the cetlE of which are star-ahaped or fusi- 
form (spindle-shaped), giving off flue branched prolonga- 
tioDB, anastomosing one with another. Pathologically 
the mucous tumours preaent the aame varietias of cells 
as thoae jnet described. They.usually contain one or two 
distinct nuclei. The cells are Ovoid, stellate, fuaiform, or 
spherical. In coiisequence of the strongly refractive 
nature of the intercellular substance their contour is 
rerj indistinct. The branched cells communicate with 
one another to'fdrm a reticulum (network), the spheroidal 
cells lying acattered and isolated (Fig. IS). The cells are 
naually distributed scantily, iu which case the growth ia 
translucent, but if the cells are very abnndant and pecked 
closely, a whitish brain-lilie opacity is imparted to tha 
growths. The growth aa a whole ia gelatinous, soft, and 
trembling, somewhat translucent, and of a |;reyiah- white 
or pinki^-white colour. The cut aurfuce yields a muci- 
laginons, tenacious liquid, in which the cellular elements 
may be seen 

These tnmonra are naaally encnpsuled, and are net 
ffith in the. later perioda of life, being most ci 

• Bse Uucoid Sogeneratiou, p. 60. 



sabserons and sabcntaniious fat, tatermnsoalar and anb- 
aeroaa tiasne. Groirin^ from the partnenriam of uerrea 
they form one Tarietj of " nenroma." and when spring' 




Bgaline M/fxoma (mncons tumour). 



ing from the placenta they conatitnta " nteriue hydatids i" 
occurring in the naaal passages they conatitnte a form of 
nasal polypua. 

A pure myxoma is nncommon. It is usually combined 
^th lipoma as myxo-Upoma, but myio-Barcoma, myxo- 
fibroma, myio-choDdroma, imd myx-adenoma are also met 

Of the secondary changes, mptnre oE the capillarios, 
hsemorrhage, and tormation of sanguineous cjata is moat 
common. The cells may become the seat of fatty oi 
mucoid degeneration and thus be destroyed, liqaefaction 
of the intercellular HubstanceB being a usual accompani- 
ment. The growtli may become inflamed, ulcerated, or 
necrosed. 

The rayxomata are mostly benign growths, bnt they 
may attain enormous dimensions. They rarely recurafter 
cnmplete removal, and probably never reprodnce them- 
selves in internal organs. With respect to their malig- 
naat tendency, their occasional association with sarcoma 
must not be overlooked. 

LIPOMATA (Patty Tumours). 

These tumours are growths of adipose tissue — i.e., com- 
mon connective tissue — the cells of which are infiltrated 
with fat, A general and diffused infiltration by fat con-. 
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stitutes obesity \ a fatty tnmonr or lipoma is a localised 
and circumscribed formation. Lipomata originate wher- 
ever fat exists normally, being produced by fatty infil- 
tration of existing connective-tissue cells, but more 
frequently by proliferation and subsequent infiltration 
of new connective-tissue cells. Their growth is central, 
encapsuled, and lobulated, and it increases very slowly 
at first. 

These tumours may become the seat of inflammation or 
of mucoid and calcareous degeneration. The interstitial 
fibrous tissue increases in volume and density, or it is 
accompanied by other forms of connective-tissue growth, 
forming myxomatous, fibromatous, or chondromatons 
lipoma. 

The cells of the lipomata are larger, and the fat they 
contain is more fluid than that of normal adipose tissue. 

In shape they are round or polygonal, from pressure 
on one another, and are collected in clusters, forming 
lobules. The protoplasm and nucleus are so compressed 
by the fatty contents to the cell periphery that they 
form a mere enveloping film. Each lobule and aggrega- 
tion of lobules of which the growth is constituted is 
thinly invested by connective tissue. 

The vascular supply in. general arises from one trunk, 
which is situated centrally, and .which pierces the capsule, 
giving off numerous branches to ramify in the connective- 
tissue septa between the vesicles and lobules. 

Fatty tumours are liable to glide out from the deepei 
structures, and show themselves under the skin. They 
may become pedunculated. They are of all sizes, and 
their form, unless they are bound down by surrounding 
structures, is irregularly globular. 

The lipomata are simple or miiltiple, benign and 
painless. 

CHONDROMATA- (Cq-rtilaginous Tumours). 

These tumours are growths of cartilaginous tissue. Car- 
tilage exists in three forms — 1. As cells embedded in a 
hyaline basis substance (hyaline <5artilage) ; 2, As cells 
embedded in fibrillated basis substance (fibro- cartilage); 
3. As cells embedded in a mucoid basis substance (^fla- 
tinoid or mucoid cartilage). To these may be ail tier? an 
osteoid form, the growths leading to ossification. The first 



osteomata; 

18 the most common form, the last ia the rarest. Carti- 
lage cella are chieAj roand or oval, sometimes fasiform, 
notablj so ia fi bra- cartilage, ur reticulated and star-shaped, 
as in the cornea. Chondromata occur moat commonly in 
early life, and are supposed to take origin naually from a 
nidus of immature cartilago — i.e., one which has not 
matured pari passu with the Burrounding tissues, and 
nhicb in some manner baa been incited to proliferation. 
Mixed ^owths may also occur — viz., fibrous, myxoma- 
touH, osteoid, and aafcomatons chondroma. 

The greater number of the chondromata arise from, 
hone, especially the shaft of long bones — viz., phalanges 
and long bones of the extremities ; but it is a eiof^ular 
fact that few chondromata arise from cartilage proper. 

The groivth is slow and centi'al, usually single, and 
may become very great in size. The intercellular sub- 
stance may become the seat of ulceration, fibrillation, 
calcihcation , or mucoid degeneration, and the cellular 
elemeots may become calcified. 

The growths are distinctly lohulated, and invested by 
fibrous tissue iu which the nutrient vessels ramify. They 
are almost always innoi^ent, esoept those softer yarieties 
nhioh spriiig from the medulla of bone, 

OSTEOMATA (Bony Tiunours). I 

These are growths of o&seons or bony tissue ; a variety 
of connective tissue in which the " hone corpuscles " 
(cells) are embedded in aalci&ed in tercell ular substance. 
Bone is developed originally from cartilage or Ebrona 
membrane, and eventually from periosteum, all these 
substances being vsrietiea of ennnoctivH tissue. 

Otteomata may be produced by irritation of the peri- 
osteum or medulla of bone. They may be divided into 
two claases. 

1, The Exoatoaei g the growth proceeding from the 
hone or its membranes (homologous osteoma). 

'2. OEteopIiyteB ; the groivth ciriginnting lu connective 
tisBue, more or less remote from bone (heteruiugona 
osteoma). 

CaacQiIouB osteomata renenible the spongy tissue of 

Compact oateomuta resemble Ibc compact tissue. 
Eburnatod osteoma is exceedingly dense, and receive! 
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its name on account of its ivory coasiateace; it contaiiiB 
no caacollous tbsue or blood-Teassla, 

The selected seats of the osteomata are the exteroal 
and internal tables of the akoU. The harder varietioa 
select the periosteum and orbit ; the cancpUons foriM 
seem to prefer the articular extremities or the medalla 
of long bones. 

Osteopbytea are found in common connective tissae, 
tendons, or cartilage, in interetitial connective tissue of 
muscles in glanda or organs, when it results from chronic 
irritation, and GhieSy in the vicinitj of diseased bones or 
joints. Thoy are diatingniahed from calcareous deposita 
by showing osseous structure — viz., Haversian canals, 
blood-vessels, and bone corpuscles. 

A compact osteoma, which grows from the aarface of 
a bone, is separated from it by a line of demarcation, 
but is notwithstanding enveloped by the (yimifioja peri- 
osteum. 

The growth is comparatively small in size, central, and 
alow ; it is freqnently multiple, and quite innocent. 

Sarcomata and carcinomata that have become ossiSe^ 
mast not be mistaken for osteomata. These are, of course, 
malignant, and their true nature will b* eshibited in that 
part of the tumour in which the secondary change has 
taken place. 

, IiTMPHOMATA (Lymphoid Tumours). 

These tnmonra aire growths of lymphatic or adenoid 
tissue, and may be divided ioto : 1. Soft tymphomatn, 
in which there is a preponderance of lymph corpuB«leB ; 
and 2. ImlnratGd lymphomata, with preponderance of 



The cansQH of lymphomata are ao nnmerous and varied 
that any attempt at enumeration is impossible. Xf the 
eioiting ageat be of a s[;ecifio character, as the poison of 
syphilis, scrofula, or smoll-pox, the resulting growth will 
exhibit specific features ; but, should the agency be in- 
different, the lymphatic growth that ensues will consti- 
tute a simple hyperplasia. 

It Bhouldl)e noticed, however; that many morbid gro.wths 
that may occur in the lymi'hatin tissues are not properly 
Ivmphoniatii. Soc instance, the infectious elements of a 
cancer may locate- tkemeelves in a, lymphatic gland, and 
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i>Uor«Beapt«aii7' preseat a beavy barred rotionloia with 
few Ijmpli corpuacleB. The hard Ijoiphoma sometimes 
follows the Botter form aft«r acute sjmptoniB have sob- 

The most frequent aeata of tlie Ijmphomata are, the 
Ijmphatio inlands of the neck, the axilla, the groin, the 
abdomioal and thoracia caTitieB, but they may ba fonnd 
in the liver, kidneya, Bpleen, bones, muEclee and seroaa 
membranes, along the inteatinal tract, and in the nasal 
cavities, in which they form polypi. They are freqoently 
single, OBCaaionallj moltiple and lobulatcd. These to- 
moars do not undergo any marked secondary changes, and 
clinically tfaoy are quite innocent. 

KrmpbadeDoinBu — Occasionally the lympbomata pre- 
seut malignant propertieii ; eapecially is this the case with 
the soft, richly cellular, and rapidly growing forma. 
By these the eurrounding structures are rapidly iafil* 
trated, the neighbouring lymphatic glands are involved, 
and even distant parts infected. These malienant forma 
correspond to the lymp ho. sarcomata of Virchow, and to 
them the term Lymphadeuoma has been sometimea 
applied. 

When they occur in the mediastinum they may im- 
plicate one or both lungs and establish the ao-called 
'■thoracic cancer" (Fig. 20). 

Fio. 20. Fia. 21. 




Zffmpftnrffnoma. Fig. 20 mpreaonta a tliin BHctioa of > 
lympbadoQomfttnua tumour of tbe mcdinEtinum. 

Fig. 21 ehuwa ft similar section to Fig. 20. from nhlch 
most o( the dills have been removed 'livticuCLlliDg in order 
to oihihil tlie FBticalnted network. This nftwork is for 
mora murkud than tbat ollen met with, x 200. 
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glands and Ijraphatio strnotures and by proaresaive 
antemia. Histologically the new growths are exactly 
similar to the lymphomatai their course aod tendency 
are, however, somewhat peoaliar. They differ from the 
lymphomati inaamuch as the lymphatic stractures are BO 
very universally involved, and iathij progressive aanmia, 
which is attributable to the tosa of red blood corpascles. 
Hodgkio's disease differs from Icalciemia {a disease in 
which the white blood corpuscles are greatly iocreased in 
nnmbiir), since the number of 'Ke white corpuscles is not 
notably increased. 

The lymph glands areUBUallyfirat affected, the affection 
eventually spreadins to most o£ the lymphatic structures 
throughout the body, possibly ia the following order — 
VIZ., cerrical, axillary, inguinal, retrO'poritoDeal, bron- 
chial, mediastinal, and lastly the mesenteric. With the 
advance of the growth the capsule yields Bod the neigh- 
bouring glands become fused into a lobulated mass, the 
adjacent atrnctnrcs ultimately becoming iofiltratcd. The 
spleen is notably affected, the growth commencing in the 
Malpighian bodies, with the prodaction of scattered no- 
dales, Trhich in size viary from a pin's-head to a walnut 
are of greyish or yellowish colour, not encapsuled, and 
aomewbat firm. The spleen is somewhat enlarged, some- 
times nnifQrmly BO, instead of being nodular; its capsule is 
thichened and frequently adherent to surrounding organs. 
In a similar manner to the spleen, the liver, kidueys, 
Inngs, subcutaneous connective tissue, and the medulla of 
bon* may become involved. 

The growth of adeiiie may exhibit either the Boftor la- 
dnrated forms of lymphoma. Little is known as tu its 
pathogeny, and it is not iufcclious. 

XiymptiaiicloiiiatB. — Theso tumours conmet of lymph- 
Btio vessels, which are larger than normal. They are 
divided into simple and cavernous forms, like those of the 
augiomata or vascular tumours. The stroma nsually 
contains fat. It is doubtful what share simple dilatation 
and new formation of lymphatio vessels take in the pro- 
daction of these tumours. 

Each Tarietv of dilatation may be acquired or eon- 
genital. The latter form is seen in the tonirue as makro- 
gloasia, in the lip, as makrocheiUa, theso parts becominr 
Bypertrophied. In the skin, especially of the thorax ana 
thigh, aoquired dilutatioa is not uncommon. Tumours 
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which are sometimes the size of an orange maybe formed 
in the subcutaneous tissue. The part from which the 
lymphatic vessels pass 'to the skin may become the seat 
of fibroid thickening, and from rupture of a vessel dan- 
gerous loss of lymph may result. 

SARCOMATA. 

Sarcomatous tumours consist of embryonic connective 
tissue, and retain that embryonic type throughout the 
whole of their growth. Amongst them are included the 
so-called Fibro-plastic, Fibro- nucleated, Recurrent- 
fibroid, and Myeloid Tumours. 

Many growths which were formerly described as cancers 
are now placed under this heading. 

Cells constitute nearly the whole of the growth, and 
present great variety of shape, form and colour. The 
chief varieties are the following — viz., (1) Thd Round ; 
(-2) the Fusiform ; (3) the Myeloid ; and (4) the Pigr- 
mented Cells. As several of the above-named cells may 
be present in the same growth, this formation takes its 
name from the variety which predominates. 

Many of the Round Cells are identical with white 
blood-corpuscles or lymphatic cells, whilst others are 
larger, present an indistinct nucleus with bright nu- 
cleoli, and closely resemble the granulation cells. The 
Spindle-sbaped, Fusiform, or "Fibro-plastic" cells 
are long and narrow, and at each end terminate in ^fine 
prolongation ; they usually contain an oval nucleus,with 
or without nucleoli, and exhibit a higher stage of develop- 
ment than the round cells. 

The Motber or Myeloid Cells are much larger than 
the two preceding varieties, and are analogous to the 
cells found in the inflamed medulla of bone. Their shape 
is very irregular, and they often have numerous off- 
shoots ; they contain many round or oval nuclei with 
bright nucleoli. 

All the sarcomata possess an intercellular substance 
(usually very small in amount) and their blood- vessels 
are very numerous. They always originate from con- 
nective tissue, usually common connective tissue, and 
their growth takes place in two ways — viz., b}- : 

(1) A central growtb, from multiplication of their 
own elements : 



(2) A perlpberal erowtli, hj iho coDtinuoaa iuvasioii 
of their cri'itrii. 

Tile peripheral growth ia very characteriatic of the 

Theao morbid growths rarely implioata other tiasnea 
indiBcriminatety, but 'hey usually- oiii rely displace them, 
and cause thera to atrophy by their preaanre. They 
extend to remote regiona of the body by the lymph and 
blood paths and through their wandering Cella, the 
slender condition of the amaller veaaela irhicn supply the 
erowth being especially fiiyonrable to the access of blood 
into the cells. By thia diannbl secondary infection usually 
takes place, and thus is presonted a marked contrast to 
what teikca place in cancer, in which the infecting mate- 
rial ia transmitted by the lymphatioa- 

Ainongst the secondary changes the most important 
is fatty degeneration ; but intiamniaiion, h^morrhuge, 
calcitication, osai£catioa, and mucoid degeneration are 



Fatty degeneration occurs' in tha older parta of the 
growth, producing softening or cyat-Iike cavities. HEemor- 
rhage may cause the formation of sanguineous cysta. 
Calcidcation and ossiQuation are more liitble to ariae in 
tumours connected with bone, pigmentation in those 
whicTi arise from the eyeball or cutis. 

Little ia known of the cauaoa of the sarcomata, but it is 
supposed that extremes of youth and of old age and conati- 
tioaal aypbilia may predispose to, and repeated irritation 
tn^ eicite, these growths. 

9rom the different varietiea of the celts, the following 
rarletlea of sarcomn. are known : 

(1) Roand-coUed Sarcoma; (2) Bplndle-sliaped Sar- 
coinn, or nDTO-plustlo Tumour ; (3) Myeloid Sarcoma; 
and (4) Melanotic or Pigmented {dark granular pig- 
ment bluing deposited in the cells). Surcomuta arc 
Bomctimes combined with fatty, cartilaginoua, osseous, 
and mucous tissue, giving rise to miseJ forms, soch as 
Upo-Sarooiiia, Cbondra-Sarcama, Ostea-Barooinat 
and Kyxo-Sarooiua. 

CUnicaily, sarcomatous tumours may be considered aa 
Bemi-nialigiiaiit. 

HUtologicalli/, they differ from caaceraiu the fact that 
the cells are not grouped ia alveoli, but oro intimately 
mixed with the fibrous stroma. 
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Konnd- Celled Sarcoma. — This form has be«ii called 

"medullurj," " encephaloid," or "aoft," sarcoma. It 
coneiHtH cbieflj o£ round cells embedded in fine grannlar 
intercellular Hubstance. Tbe fuailorm cells and partial 
fibriilatiiiD— so common in Inghljr -developed spindle- 
Bhaped sarcoma— are almost entirely absent. _ In some 
there ia a remarkable likeness to granulation tissue 
(Fig. 22), the ont surface ia red disb- white, and when 
scraped yields a small qnan- 
tity of almost clear fluid. 
The blood-vesscla are abun- 
dant, and from their liability 
to mpture may yive rise to 
' BanguineoQS cysts. 

These tnmours maybe mis- 
taken for encephaloid cancers, 
200. but are reeogniaed by the 
penetration of the intercelia- 
lar substance between the in- 
dividual cells aud the absence 
of alveolar stroma. 

, ollomHi is a form of ronnd- 

coHed sarcoma springing from 

the nenroEliB, or conut^ctive 

ion o( tissue of nerve, and may occur 

■ Kliuaia ot tha carebullum. in the grey or white Bab- 

X Jw. stance of tha brain. 







the 



retina (Fig. 23). 

A gliomatouH tnmour eon- 
Bists of Btnall round cells with 
a scanty granular, or slightly 
fibrillated, intercellular sub- 
stance. A Bomevrbat reticulated structure is sometimes 
presented. 

XTiupIiD-BaroomB ia a round'Celled sarcoma, the 
matrix of which has developed into a reticuliini similar 
to that of lymphoid tissue. It may commence in lyinpb- 
fttic glands, or in any connective tissue. 

It differs from lymphoma in its aonrsB beine more 
rapid, and in forming secondory growths by emboliBm. 

Alveolar SaroomB is a rard form of the round-celled 
Tariet^ — tha cells are large and sharply defined, and 
contain promineDt nuclei and are separated Ly fibioua 
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stroma. In some parts tbe stroina formB smaU alveoli 
in whicli the cells are grouped. It is found ohiefly in 
the skir), bones, and muacles. 

Bplndle-Bbapsd Saroomata. — These tumoDra are the 
moBt cooimrin form of the Biroomata, and include the 
recurrent fibroid and fibro-plaatic growths. Tbey are 
divided aa follows ; — 

1. The Small spindle -abaped Barcoma in which the 
cells are about j-jVi inch in leogth, with Bometimea an 
imperfectly fib rill a ted intercellular Bubstance. This 
growth ia uaaally of a whitish or pinkiah colour, and 
may grow fi'om the periosteam, faaoito, and ooonectiva 
tissues generally. It is more freqnently encapanled thaa 
other foraiB of sarcoma, and is very prouetooause inEJtra- 
tion of Burrouading structures, and to recur locally after 
being removed. 

'2. The Karg-Q Bplndl«-Ktiaped sarcoma. — In this the 
cells are larger than in the preceding form, the nuclei 
and nucleoli very prominent and often mnltiple. There 
ia leas intercellular substaiice, and all iibrillatioa is ~ 
absent. The consisteoco is mnct softer than that of the 
Bmoll spindle- shaped variety, the growth ia of a pinkiB^- 
white colour, often the seat of extensive fatty dcgcner~- 
tion, grows rapidly, and is nsnally very malignant. 

airelold Barooma. — This "myeloid" tumour nsually 
Docura in connexion with bone, frequently arising in the 
medullary cavity. It consists of "myeloid" oells (large 
and many nucleated) miiL'd with many fusiform cells. 
There is very Utile intercellnlar substance, so that the 
cells are almost in cont«ct. The- growth maj be so vaa- 
culur as to Dccaxion distinct pnleation. Springing from 
tho upper and lower alveolir proceasos it conBtit;ates a 
form of Bpnlla. When arising from the mcdnllarj 
cavity the compact substance becomes expanded over the 
j^rowth, produeiuft, on palpation, the so-called "egg>sbell 
crackling." The conaistenoe ia firmer than in the other 
forms of Burcoma, and on section presents a uniform suc- 
culent appearance of a red, brown, or maroon colonr, 
which is very typical. The myeloid are the least malig- 
nant of the saroomatous tnrooura. 

Melanold Sarcoma. — In this form the colla contun 
granules of diirk -co loured pigment, which ore diatinct 
from that of extravasated blood. Most of the formerly 
styled melanotic cancers are, in reality, melanotic sarco- 
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mata. The eye is the seat usually selected, and, in a less 
degree, the skin, and the growth usually arises from nor- 
mally pigmented structure. It is soft and vascular, pre- 
senting on section a .dark-brown colour, or a mottled, 
streaked appearance. The cells are 'generally spindle- 
shaped, but in some cases they are oval or round. It 
may occur in almost eyeiry organ of the body, and is 
extremely malignant. 

Psammoma is a doubtful growth, thought to be 
sarcomatous in its nature, which springs from the 
brain-membranes, and is composed of. corpora amylacea 
calcareously infiltrated, and containing a few cells and 
blood-vessels. 

[MYOMATA (Muscular TtunoTirs). 

A myoma is a growth of muscular tissue. It is gene- 
rally accompanied by development of connective tissue, 
. and is seldom purely muscular. It almost always consists 
of flon-striated muscular fibres. The myomata always 
arise from muscular tissue, especially from the walls of 
the uterus; in this organ, as they enlarge, they push aside 
the normal tissue, and protrude into the cavity of the 
peritoneum or the uterus. 

Becoming pedunculated in the latter organ, they form 
a variety of uterine polypus. They may also be found 
in the prostate, oesophagus, stomach, and intestines. The 
growth is slow and central, often multiple and encapsuled. 
The uterine growths, in consequence of the large amount 
of interstitial connective tissue they contain, have been 
named, although improperly, uterine fibroids. 

The myomata are especially liable to become calcified, 
forming in the uterus a hard, stony lump, the so-called 
^vomb-stone. 

Exhaustive hsemorrhage sometimes results from the 
presence of the intra-uterine myomata. 

Mucoid degeneration sometimes may occur, leading to 
cyst-like formations in the growth. 

The myomata are elastic, pear-shaped, and spheroidal. 
Their firmuesM is dependent on the amount and age of 
the connective tissue. Their colour varies from muscular 
redut-ss to pinkish or gre3'ish white. 

MioroscopicaUyf spindle-shaped cells, with rod-like 
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nuclei, appear niiiei! with 
amongst the coaacctive t 
iaaoaeat, 

TTEimOMATA (Uerve Tumours). 

These tuinoars are gmwtha of nervona tiasae. True 
rely met witb. Altliou^h tiie term " Ken- 
' liiks been given to numerous growtbs found in 
[ioD with neri'es — vix., librons, myiomiLtnu^, and 
gummy tumours witliin the nerve Bhfathi— the uenromnt'i 
UEnully cnnaUt of ordinary mednUiiteJ nerve tibres, and 
tiierefore their strnctaro resembles that ot the cerebro- 
spinal nerrcs. Witli the nerve fibres is associuted a 
cortiiiD amount of connective tissue. 

Tlieir growth is slow, they seldom become of lar^e dize, 
and they usually exist in x'iagle nodnles, and they aro 
qiiito innocent, althoDRb very painful They always 
spring from prO'Cxisting norve-tiesoe either from the 
upmal or ernninl nervea. 

ANGIOMATA (Vascular Tumours). 

Tliene tumours are growths consisting of hlood-vesselB 
held together by ii small nmonnt of connective tisaue. 

Under this beading are inolndod the various kinda of 
niBvi, and anenrisin by anastomosis. Tboy are divisible 
into two variotioa ; — 

1. The.aliaple or oapiHaTT angiomata ; in these the 
ueiT vesRfla chiefly resemble normal capillaries. They 
Hsnally occupy the soperfid«l layers of the cutis, and form 
the well-known mother'a marks (port-wine stains). I'bey 
aro bat slightly elevated. Thoy may, however. He in the 
submucous or Bubcutaneons tissue, nud give rixe to large 
tumours. In colour thoy are red (when superficial), violet 
or purfile (when anbeataneoua), and are probably always 
congenital. Thoy are frequently associntcd with lipo- 
maluus, gliomatou?, and aarcomatoua tumours. 

2. The oavemoiu or vesaiu migiomata ; la these 
the bloi id -|i'ia Bilges aro wide, tortuous, and freely comiou- 
nicalin;; with one another, as in normal erectile tissue, 
and similar to the corjins caveiooeuin of the penia. 

The angiomata originate from blood-vessels, and ^ccur 
ohielly oa the skin, and also on the muoooB membrtuies. 
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Their ({rowth ia slow, rarely large, and they are ItaWo to 
olceration and Lmniorrhagc. 

They are nsually of a blaiah hna, and aomotimes dis- 
tinctly palaate. They asiiallj occar in the sbin and 
anbcntaneoua tiaaae, bnt may be foqud in the orbit, 
nosclea, liver, spleen, and kidngya. 

They may hacomo developed throngh the dilatation oE 
the vessels in a, simple angioma, and may be cocf^onital ; 
it is atated, however, that they may develop in the liver 
after middle-age, vrheu atrophy of the cells has com- 
menoed. 



FAPILLOUATA (Epithelio-Conneotire 
Tumours). 

In sltnoture these tumours resemble ordinary papillte, 
&nd they spring from the existing papillce. especially frun) 
mnooaa, seroos, or cutaneous siirfuces. They may, 
bowovor, arise do nnvo from the Hnbepithelial connective 
tissue, as in that of the stfimach and hLryni, 

The Hlmfile paptlloma is uanally small and conical, and 
is composed of a. central connective tisBuo surrounded by 
epithelium. As in. normal papillEe, the vessels of the 
connective tissn^ form loops, by ascending to the apex 
and returning on themselves, or they may form a pleius. 

These growths uaually owe their origin to some irri- 

Of the secnndary ehangBH, hiBmorrhaffe and nlcoration 
are the moat common. The hwnorrnago may be so 
severe as to endanger life, ae is not anfreqneiit in the eaae 
with papillary growths of the intestine and bladder. 

Papillary growths npon the skin inclndo tioroy 
rroirtliB and war^. 

Larger and more vasonlar papillary tnmoarB niay occur 
on ontaneous surfaces — viz., venereaJ wart* and oondy 
Icnmata — nhich are seen npon the exterual female and 
male genital orgatis and aronsd the anus, and are pro- 
duced by irritating sectetinca. 

The papillomata elinicaliy are innocent growths, bnt 
they may prove fatal from prolonged ulceration and 
bfflmorrhiLge. They may be mistalten (when occnrrin^in 
the bladder and intestines) for epithelioma. In the papil- 
lomata the epithelium is taomoloKoiUt since it is situated 
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3 papilte, and never grows 

3 ba 13. In epiLheliiJum the 

is IieterDlogon*. and it< found at the bate of the 

he subjacent coaneotivu tissue. 

It should be remembered, however, that a growth whicb 

primarily is a simjpla papilloma may eventually becoma 

an lyiithelio'. 

ADErfOICATA rGlandular Tumours). 

These tumours arc growths of Kland tiaaue, and they 
resemble tubular or racemose glauda ia consisting of 
saccules or acini lined by epithelial cells. Tbe acini are 
separated merely by connectivo tissae which coatoins tlie 
blood-vessels. 

Adeno-rtbromft is a temi applied to the frrowth when 
the conneetivo tissue is greatly la excess of the normal. 

The lulenomata always tabs their origin in folliclss 
and glands — viz., in the mammary gland (by far the most 
common seat), in the mucoas follicles of the stomach, intes- 
tines, nares, pharynx, uterus and vagina ; alao in the liver 
fttid other organs. They commence either as sacculated or 
cylindrical offahoota, or as proliferations of the epithelium 
by which the tubntca or acini are lined, and resemble the 
normal gland structure. The epithelial growth is liable 
to grour in exceaa of the connectivo-tissne groundwork, 
and to become heaped np in the interior of the apaces 
until these are trannlormcd into slobcs or cylinderB. The 
gro^vth usually becomes encapaulcd, and when it is distri- 
buted eqniiUy through tbe whole gland it forms ElBndiilar 
bypertroplij' ; it is, however, more often confined to cer- 
tiiin lobules, which, by their increase in size and by their 
pressure, causo blocliege of dncts, formation of cysts, 
degeno ration, and atrophy. The most common secondarr 
chnn(;e is fattjr degeneration leading to caseation ana 
niucnid softening. 

Tlieadenomatoaa tumours are elastic, firm, and nodular, 
their outline is ovoid, globular, and distinctly lobulated. 
In colour they usuallr resemble that of the tissue From 
which they arise. Their growth is slow, and seldom 
becomes of any great size. 'When found on the mucous 
mpmbrane these tumours are gulatinons and boH, and 
tliey may force their way to the surface, at which they 
become pendulous and form a variety of mncouB poijrpm. 
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On section they appear lobulated, and at timei, eTen to 
the naked eye, may exhibit their glandular natare in 
their follicular arraaj^ement ; gaps, fisaures, and oyatio 
cavities are often present. BSicroBcopiauUr, the glan- 
dular character ia very clearly shown. 

The adenomfi proper is always an innocent tamour, 
and ia very rare ; other growths — viz., fibroma, myioma, 
and sarcoma — which aSect glandular organs nith mnch 
greater freqaency, are often mistaken for adenoma. The 
mixed growths are known as Adeno-abroma, Axleno- 
ntyxoinA, and Adeao- sarcoma. 

It is often very difficult to distingnish between an 
adenoma and a carcinoma of glandular origin, since in 
both oases epitlielial cells are crowded in spaces formed 
by connective tissue ; and. again, since a sarcomatons 
iDSensibly passes into a £broua 'tissue, it is in many 
cases impossible to determine with perfect accuracy the 
exact uatnre of a tumour-stroma in which gland-tissaa 
is contained. 

The mamiiia is by far the most frequent seat of 
adenoma, or, more correctly, adena-Httrama, since tho 
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mode in wbioh the epttheliam is arranged, the proportion 
of the stroma, the size and nnmber of the spaces, and the 
nnmbei of oontained cells, ii more or leas aooormaL 



CARCINOMATA. 

The namea ot "adenoid" and "chronic mammary" 
have also been applied to these tumonrB. Their descrip- 
tion correiipoads witli what has been stated above, and 
their microscopio appeitrancea are shown in Pig, 24 

CARCINOMATA (Cancers). 

All tme cancers are clinKally highly malignant — v.a., 
they increase in Bize~by infiltciitiiig wifh cella and de- 
Btroyi5g~ttie Burroundmg tissuea, and tend to recur 
looally after their renioval and reproduce thcmselVEB 
in the internal organs and lymphatic glands. Othei? 
tnmonra of diSerent Etructnre may exhibit malignant 
characters; conaeijuontly, the mere" recurrence of the 
"aHection after aurgioal removal does not prove it to have 
been a ealrenr' ~" 

IHloroBeopIcallj' all the canccra resembl one another 
in consist ng of vanonslj ahajed cells enveloped in a 
Bbrons stroma without intercellalar substance (Fig. 25}. 




Fvlly formed Caranomi 



led b; tha 



The celU are of tha epithelial ■type, are large, and ex- 
hibit great diveraity of form, bein/t polj-gotial, round, oval, 
candate, or fusiform. They varjr in biko from ihi to yVira 
^an Tnch in dTainbler, and contain large prominent nuclei 
incloBing bright nucleoli. 
Tbera is no itpeolBe can cer-call , auice cell« exactlr 
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BJmilar to the abovo aro observed in other tiasuea, 
normal- or morbiS"/ "But their general nature, and their 
diutribution ia a fibrona st roma, detennina their caoceroua 
character. This' absence 6F fibres or of any otEer mate- 
iial bettreen the cells forma the important distinction 
between cancerous and^ niaoj other kinds of tumours. 
The cancer-cellB are contained in hollow space's formed 
by connective tissue, and these spaces freely communicate 
one with a'nother. Tbe character of the cells varies very 
■BiucE, acoordine as they ariae from stratified, or columnar 
epithelinrn, or from that of acinous glands ; those from 
stratified epitheliam may end iu co mificn tiop, often ex- 
hibiting grickle-ceile ; the outetmoSrcellB irom columnar 
epitbeliiim usually retain a cylindrical form i in acinous 
glands the cells may multrpTy aiiJ their sbap^-becouie 
greatlyaltered by mutual pitssuro; the cancers are there- 
tore sometimes divided into ■qaaiuona, aud cyllnarloal- 
celleJ epltbellomo, and aolnons oanoer. A juice 
Sto'JeB Troni the out surface. The 'stroma varies in 
amonnt in different forma of cancer : if the growth be 
rapid, the stroma will contain numerous round, or fosi- 
faUB-Safe i if it be stow, but few culls are exhibited, and 
tSe tjsaue is fibrgna and dense- 
Blood -vessels are contained within the strom^ bnt 
these never encroach upon the alveoli in wlilch the cells 
are eontatned. This fact is important in distinguishing 
between carci^gmata and sarcomata, except some alveo- 
lar forms of tha latler, and tumours arising from endo- 
thelium. Lymphatics also accompany the blood-vessels, 
(\nd these, communicating with the alveoli, may in a 
measure account for the tendency at ouncer to involve 
the lymphatio glands. With regard to the development 
of ^ucer, many authors consider the epithelial cells to 
originate only from pro-existing epithelium, whilst othera 
declare that they may originate from the cells of con- 
nective tissue, or from migrat ed w.hijfi oorpusclca. Bnt 
it appCBra rcaaonabla to admit ttat both origins may be 
correct, and that where the epithelium is the source, the 
cells are more strictly epithelial, as in epithelioma, aud 
when the connective tissue is the origin, the epithelial 
cburucters are less observable, as in en ce p haloid and 

The stroma ia partly made up of the connective tisana 
of the sea^of the cancer , and is in part a new growth. 
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Of the seeonaarr chaggre», frittj degener ation is ttta 
most.importart, and thia alwayTocoUrs in greater or leas 
degree in alt the cancerous varieticB ; it is generally most 
marked in encepIialoTd, HiBmoiThage, pigmentation, 
cancrgi4. Bn3 colloid 3i^eiIferatiotl may alSO occur, but 
caTci£ention is '^~ 



the following — 



two chiel 



B Cancer, including 33 Tarictiea, Bolrrtaas 
Chroolo ur Hard Cancer. Encaphalold IHeiliillary 
Acnto or Sort Cancer, Colloid Alveolar or CelaUul* 



2. Epitnclial Cancer, inclnding Sqaamooi and Crlln- 
drlcal 'Celled BplthcUonia. 

SolrrboiUi^^broiitD, or Hard Cancer. — Thia Tarietj 
is (thar.ictci'iecd by the ehroai citj of its growEI), and the 
large ajnount and density of ita stroma, the small size of 
tTio spaces (loculi), and ilie scantiness of the" epithelioid 
cTcmcnts, The epithelial gr'uwth qaiokly sobaides, aT- 
fTiougli' at iirat it may Lo abundant.' The stroma subse- 
quently hbcomos Jnduratcd and contracted, and tabes on 
tno oiiaracter oE cicatricial lissrie. The central portion 
oE the growth niny consist eventually of dense fibrous 
tissu e, epitbclial structare being only observed at tba 
circn'mferonce. On section, in scirrbus a white t^listening 
sni-race is presented, nith ^broas bands intersecting. 
The tooro external portions of the growth are less firm 
than the central, and upon scraping theaa they cxudo a 
juice abounding in granules, free nuclei, and nncloated 
colla. 'I'be' eiudalion of this jnfee is very oharactenstio 
orcaneor- The most common seats of scirrbnH are the 
female breast, the liver, and the alimentary canal, par- 
tTdiilarly thia rectu m, pylorus, fln.d~ces6]5KagUB. It may 
also bo found on iRe aJun. 

The elements quickly atrophy and nndorgo rotrograa- 
sive changes. In the oiternal portions of the tumour, 
at which growth is talcing place, they are most abundant, 
but in the central portions they may be nearly altogether 
^v anting. 
' r F aoirrtoua presents a well-defined tumour, which is hard, 
lobula r, and uueven, the hardnasa and nnevenaeaa of ont- 
line being very c h'ai^aoteriatic. Tho growth is frequently 
depreasej in the cen tre from the contraction of the cica- 
ttic^ ItRgne. and thia is very tyincal of iwarrhua ut'ltE'Q 
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mamma (breast), in which sitaation it occasions more or 
Ess pu ckering of the superjac ent struc tures ^ 

Tne 'microscopical appeafan^slTscIrrlius are shown 
in Figs. 26, 27, and 28. 



Flo. 26. 








Scirrkui qf the Mamma. A thin section from the most 
external portions of the tumour, showing the clusters of 
small "indifferent" cells; more externally is seen the 
development of the epithelioid elements within the alveoli 
of the stroma^ x 800. 

Snoepbalold, Mednllary« or Soft Oanoer. — This 
cancer differs from scirrhus in the greater rapidity of 
its growth, the smaller amount of its stroma, and its 
f£ftaSfi.8^f con sistence. 

Mloroscoploally, the greater part of the growth is 
teen to be formed of nucleated cells of various sizes 

Fig. 27. 




Scirrhtu of the Mamma. A thin section from the more 
central portion of the tumour, showing the cicatricial 
tissue of which the older portions of the growth are con- 
stituted. 

and .shapes, the loculi or spaces in which ^ they are 
enclosed being composed of thinner and fewer iibrci 
than in^cirrhus. Tne blood-vessels are frequently very 
numerous. There are all intermediate stages between 



Bcirrhna and Enoenhaloid (soiiThn-enoephaloid), ao that 
fCeae can haraty bo aoiiaiditred ax distinct varieties of 
caaceri thair oalj distiactioQ bein^ tha rapiditj of their 
gf'owfcli, and their ghyaical oharactera. In uncaphaloid 
the epithelial growtR "is rupl3~aiirl TiTitnriant, tha cells 
n bei>jming tatty. The stroma in proportion ia yerj 




HDiall, does not undergo cicatricia] contraction, and is less 
fibroufl than in ecirrhas. Hiemorrhage readily takes place, 
from the abundance of the blood-yes sels, and the aottneBS 
and n on- resistance of tha tisanca supporting them. The 
grotvtb may fungato and bleed, forming. the eo-called 
FniiEiu Haematades. 

This form of cancer is of btain-Jike oonsistencOj the 
central portions being, ^requentlj^complotcly dilHaent ; 
on section the affected part presents a ^i t e pjpy masB , 
Tory like brain Bubstaiice, and it ia often" stained with r.^ 
travasated blood, the unaffected iiarta being soft, pinkisli 
(^eyi and tracslucent ~ 

Encephaloid cancer occurs primarily in the testis and 
mamma, and it is very commonly met nitli ininternal 
organs as a secondary growth. Many soft sarcomata 
were formerly described as encephaloid cancers. 

OoUoldfUreoIoriOr CI«lBtinin>Tm Cancer. — Althoirgh 
this ia often described aa a dhtinoWttriety of cancer, it 
ia probably only one of the preceding forma which have 
undergone a colloid or mucoiil change. The colloid 
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growth itaelf may become of great size, is of mucoaa 
or ge liitiDoua eonsJEtencej and pbssessffB a colourlesB or 
eligntiy ye i lowish franBlaceQcy. In colloid oanoar the 
^IvBpli are largo, nniTmora or less splierical, and contaia 
wiEih tBein a gclatincias"~or "cblloiJ" Htiliatance, which ia 
tranfilucent, colQcrrTc~sa; or jelloi?7aild'Br a'ttiiu mucila- 
jiiB Consislence- The diafiactoesB and laTge'arze of 
alveo li 18 Has to their distensioa by tho degeneration- 
jiroducta. It ia probable that the" colloid cTiaQga coni- 
meifcea in the cells, which nro gratTually destroyed by 
the proceas. WilHin thia colloid substance are contained 
cpitE elibH cjjlla, wliich, in their turn; contain a Bimilar 
eolioTJ m ate rial. The most frequent seats of this variety 
of cancer are m the peritoneum, the gvary, stomach, and 
intestines. In tho peritoneum the growth is either aecon- 
darj or it is saroomatons. 

XUcroBcopIcallT', the alveolar cavities arc seen to con- 
tain nnclcated cells, which enclose and are intermixed with 
gelatinona tnaterial. 

The term alveolar is employed, since tho appearance ia 
very tike that of a honeycomb. 

Epltbellomd (Epithelial Cancer). — This form differs 
fromthoprecedingvariotieainalways growing in conaeiion 
with cutaneous or mucous surfaces, and in its epithelial 
elements bearing a close resemblance to HqnaEaoua epithe- 
linm. The cells are peculiariy arranged, most of them 
being situated in irregular tubular-ahapcd lobules. As 
the cells increase in number they bocomo grouped con* 
centrically, forming globular masnos, and as mnltipli- 
cation of the epitbelium takes place, the peripheral cells 
become flattened by the pressure of tho surrounding strnc- 
tnres, the central cells remaining more or less spberiual 
in shape. Thus are formed the epltbeltal nesta or con- 
centrle glabes, fio cbai-acteHitio oF epithelioma, The 
cells may be so closely packed as to bccomo eventually 
dry and hard like those of tho hair and nails ; the concen- 
tric glubcB are then, of firm consistence and of a yclloiviah* 
brown colour. The stroma may bo very abundant or 
plmost entirely wanting, 

ItUcToscoplcally, then, a section exhibits namerouu 
nosta or cells, termed epltbelial nosts or concentrlo 
elouea, the outer cells being flattened iu a. circular formi 
whilst the inner are round and oval. 

The lirst appeamitce presented by ofithclioma is as a 
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foul nicer with inilurated edges, or ns a, snlicutaneona 
nodule which evcntnall; sappnrates. On. section of tha 
tuinouT a greyiah-white granulur surface is preBentfld, 
with lines of fibrous tissue intersecting. Upou pressiugt 
the cut surface turhtd fluid exudes, nud in geaeial a Uiick 
curdy Tuateritil ia yielded, coming out ia a worm-lika 
eliajjo re^erabtttig Bebaceons matter from the cntaneons 
glands. This material is highly charaeteristic,and consists 
of fatty epithelial scales, and upon mixture with water it 
separates into small visible pArtieloe, but does not diffuse 
like other cancerous juicea. The name cancroid, which 
is Konietinies ffiven ta the growth, denotes its likeness to 
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er. and also that it deviatea from the true 



Efiitheliomate are developed by a down-growth o( 
the surface- epithelium of certain mucous membranes or 
of skin into tne connective tissue and deeper parts. This 
form of cancer seems in many oases to lie due to some 
czternRl irritation. Xt is often found on the lower lip 
(at the junction of the mucous membrane vrith the skin), 
on the prepuce, scrotum (chimney -sweep's canoer), tho 
tongue, labia, cheeks, eyelids, the bladder, and in the 
oervii uteri, in which it constitutes the so-called cauli- 
flower excrescence. By its extension any tissue may 
become involved — viz., muscle, bone, tendon, and lymph- 
atic glands. It ia very rare in internal organs. 

The malignancy of epithelioma varies with its situa- 
tion. On the tongue its conrse is very rapid, the glands 
are affected early, and death is very speedy. On the 
skin of the face its course ia very chronic, and the glands 
rarely become affected. 

CyliiidrloaJ Epitbelloma ; Adenoiil Caooer, — ThesA 
terms are given to certain forms of epithelial cancer 
which grow from mucons membranes, having columnar 
or cylindrical epithelium, such as those of the intestines 
and stomach, and especially the uterus and the rectum. 
The shape of the epithelial elements end their arrange- 
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lungs, and tlie liver, which present the same features as 
the primary cancer. The distinction between simple ade- 
nomata and the adenoid cancers is dependent upon the 
tissue invaded by the cancers. 

Of all the cancers by far the least malignant is epithe- 
lioma; here local extension takes place, and the lymph- 
atics may be involved, but reproduction in the internal 
organs rarely takes place, probably because the size and 
nature of the epithelial element render them far less liable 
to be transmitted by the lymph streams and blood than 
are the cells of the other cancerous varieties. Encephaloid 
and scirrhus present very different degrees of malignancy ; 
the former being far more rapidly disseminated than the 
latter, in consequence of its greater rapidity of growth 
and its greater vascularity; both these forms are repro- 
duced m the lymphatic glands and internal organs. 

Colloid, in its degree of malignancy, is somewhat in- 
ferior both to entfephaloid and scirrhus. 

lu all cancers the secondary growth is apt to repeat 
the characters of the primary one. This is most observ- 
able in colloid, epithelioma, and encephaloid. In scirrhus, 
the secondary growths in internal organs are usually 
different to the primary one ; they are vascular and 
soft, and exhibit the characters of encephaloid. In some 
ca'ses the different varieties of cancer may replace one 
another. 

The leading differences between Carcinoxnata and 
Sarcomata may be bricffly stated as follow : — . 

Garcinomata usually show a much greater tendency to 
reproduce them:<elves in neighbouring lymphatic glands, 
and this is probably due to the communication between 
the lymphatic vessels and the- alveolar spaces of the can- 
cerous formation. The general dissemination in internal 
organs, per contra, frequently takes place with far less 
rapidity in carcinoma than in sarcoma, and therefore the 
course of the cancer is occasionally more protracted -than 
in the sarcoma. This may be due to the fact that in 
cancer the blood-vessels are contained in the stroma and 
very seldom enter into contact with the cells of the 
growth ; in the sarcomata they ramify among the cells, 
and their walls, consisting of thin embryonic tissue, re- 
sembling the growth they supply, a rapid dissemination 
takes place through the medium of the blood. In car- 
cinoma, since the lymph is a very ready medium of 
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Kara nieptioii of thesa tumourB is sutEcient. Tliey ars 
congenital, oocarrinx especially in the raRion o! tlie siicrum 
(eoDayK<!^ tninoura), tlie iieok, and head, at nhich pointa 
double moadters »re aaited -, they may, howHver, be inter- 
nal. Mauy ot these turaoura reanit from thii inclusion 
und imperfect developmpiit of one fcotua tvithin anoLher, 
but others are due to abnormal development of the tiasnes 
ol' one f(Btna, Their conatitation is extremely oomplox, 
and in them may be contained all the tiBBOBB oi the 
body up to ganglion cells, mixed ap in more or leas oou- 
fnaion, At birth they may be very large. To this uroup 
>>clong the dermoid cysts, 

CYSTS (Cystio Tumours). 

Cysts nro cavities, regular, with rounded oatlines, ftod 
which cotitaiii a fluid or pultaceoua matter aeparated 
by a more or less diBtinct capaule from the enrroanding 
stractures. The walla are nsaally composed of connective 
tissue, in soma casea membranous and diatinct. in others 
not ao aharply defined, and at others aonsisting of the 
tiaane of the organ in nbicb the cyxt is aituated. The 
oyst-wftU and its contents vary according to tbo natare 
and origin of the cyat. 

Cyata are divided into (1) aimple, or Dnllooular, when 
they contain one chamber (loculns) ; and ('2} oompDu-id, 
or mulUloonlar, when they contain more than one looulna. 
The IocdU of this latter form are sometimes contained one 
within another, and at other times ranged aide by aide. 
They may, or may not, communicate one nitb another. 
The preGi cysto- is used to designate the cyatio nature 
of a new formation — vi^ „ cyato-aarooma, oysto-oarcinoma. 

The aeoondary changes include an inflammatory pro- 
cess ending in auppuration. Calcification of the walU and 
contents may take place. 

cysts may bs olasalfled aa fallows : — 

A. CTSTS formed by the ace um illation o' Bubatancea 
vithin the caTities of pro-ezieting atrncturcs. 
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(i) detention CyitB. — Reealtin^ front the retention 
of normal gaoratiotiB. In those are inolnded; — 

{a) SebacBaug GysU. — Formed by the retentjon of 

secretiona la the sebaceons glanda. 

(i) ifiiMiM Cysts. — Formed by the retention of 

secretiona in the glands of mucous membrane. 

(c) OyaU dua to Retantwn of Secretions in other 

Parts — viz., Eannla, from occlaaion of the salivary 

ducts ; encyated hydrocele, from ooolasiou of the tn- 

bnleaof the teatea ; cysts of the mammary gland, from. 

obstruction of the lacteal ducta; simple and certain 

compound cysts of tho ovary, from dilatation of tha 

Graafian folliclesi simple cjata of the kidneys and 

of the liver. 

(ii) BxDdBtlon Cr>tB. — Eesulting from excessive 
■a^retiona in cavities not supplied trith an eicrotory 
dnet — vis., bursLe, ganglia, nydrocelea, nieningoceleB, 
cystic bronchooeles ; many cjsf^ of the broad ligameota 
of the uterus, 

(iii) ExtraTOBatloii Crau. — Besiilting from extra- 
vasation into closed cavities — viz., hismatocele, and 
BOroe other varieties of sanguiuoons cysts. 

B. CTSTS the origin of which is independent. 

(i) CysM n^om Softealng of Tlcsuei.— Especially 
' " new tormationa — viz., chondromi, sar- 



(ii) CyatB from Eitravasatfon into Solid 1 

viz., braiu, soft new growths. 

(iii) CystH Itom ExpaaslDu anil FuElon of Spaces 
In OanneottTe TlHsue, snch as — 

(a) Bursm, arising from irritation and eindaiion 
into tfae tissues. 

(i) Seroua cyats in the neok, as hygroma (fre- 
quently congenital). 

(e) Many com])ound cysts of the ovary, 
(iv) Oyati formed round Forelcn Bodlea. — Ez- 
travasnted blood, and aronnd parasites. 

(v) CoD^enltBl cjatB include many dermoid cysts. 
They often appear to be the remains of blighted ova. 
Their wall posseases, more or less perfectly, the struc- 
ture of the skin. They contain fatty matter, teeth, 
bones, &e._ 
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SEPTICEMIA and TYMSLIA 

These diBeaaea arise fiom tlie absorption and disaemi- 
nfttion of aubstaocea generally derired. from the septio 
disoharffo of acute iniiamnialioa or from some wound, 
Tlie two diseases ara often aasoaiated. 

Tbe turm BepUoeemla non comprehonda thoae forms 
of aeptic disease which are aiiacooiitpaiiied by the develop- 
meat of secondary ioflaininationa. 

The term Prsemln now includeH caaea of septic disease 
in which aecondarj- or metastatic auppurationa are pre- 
seat, and it no longer impliea diaease resulting from the 
absorption of piis into tbe blood. Nearly alt instancea oE 
both these affections have been due to tbe existence of a. 
wound to which uopucified air has gained access. 

BeptioHemlB includes two varieties — viz., septio tn- 
toxloatlon and aepHc lofeotloD. The Former is non- 
infectivo and results from absorption of a chemical 
poison created in some putrefactive process external to 
tbe body ; the latter is caused by the entrance of apecifio 
fungi into the blood and their multiplication in this 
fluid. 

Tbe symptoms of septicemia in both varieties an (ever, 
and often repeated rigors, vomiting, diarrhoea, delirium 
pasaing into stupor or coma, great prostration, and the 
"typhoua" condition, with jaundice and albuminuria. 
Death occara in the infective form, with a aemi-comatosa 
eondition; the termination of the non-infective variety 
being in speedy collapse. The red corpuscles drawn 
during life, instead of being in rouleaux, run in clumps. 
The post-mortam appearances are early decomposition 
and feeble rigor mortis. The blood iu more clotted than 
normally, and hypostatic congestion of the lungs and 
abdominal Tiaoera appears. The spleen is swollen and 
pulpy, and the mucoiii membrane of the alimentary- 
can al may be congested. 

Serous membrajies and raw Surfaces absorb readily, 
whereaa granulatiujf surtacea havo been ahown not to 
absorb ttie putrid material. Septic intoiication, there- 
fore, is most apt to take place before the commencement 
of granulation. Septic infection may take place from the 
smallest wound, and the presence of a email wonnd 
Dkr._. tt.^ ; 1.1- — jjf ^ septio poison. 
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PATHOLOGY \ND MORBID ANATOJIY. 

As tie resnlt of an iuiury (brer may follow from three 
:., 1. Aseptic tratunatic fever, in which the 
injury- is subcataaeoiis and Eliidded from decomposition ; 
2. Simple InOamiiiBtiiry tever, inflammstioa tating 
place at the injured part without decomposition or iafeo- 
tioii of ths wound; 3. Septic traamatlc fever, the dia- 
charge fTom a wound' Dnder|roLng potrGfa.ction, and the 
chemicftl pfoduots of .the putrel'actioa becoming absorbed. 
Between this last farm and Eoptic intoxicatiou no dis- 
tinction can bo drawn, 

the secondary or metastatic abscesses are 

of two kinda : — 

1. They may follow ttpon infurction, which has been 
caused by an infective clot lodging in a terminitl artery. 
Embolic abscesses are moat frsqueDtly found in the liingS, 
then in the liver, spleen, kidneys, and brain, Thuy may 
be very nnmerous, and are surrounded by a zone of hyper- 

2. The metaatatic abaceei^ea may occur as difma aap- 
pnratiana in the intermuacolar and Hubcutaneoas con- 
nective tissues. 

HrP£B,S!a£IA or GOSfQESTIOir. 

The term denotes an eicess of blood in the more or 
less diluted vessela oT'ii paTE. The varieties of a. local 
TIjpirajmia are :— _ ^ 

(1) Active or Arterial Hrperaemla, in which the 
nrterlea are dilateS, a preater supply of blood being thus 
distfibuteS thi-bugh '^thfl parta, and so forming an im- 
portant clement in the commencement of Btheaio inilam- 
fiiationa. 

~ The immediate caiiae of this form is diminished arterial 
resistance pathologically prodnced by 

(aj Certain a genci es having a weokeninfj or -parah/sinff 
effre i upon JEb invaluniar^'vtiiscla of vessel iratls. 
' Jjiii'ini'loa : The hyperoiniia of the hands wHicIi re- 
sults from SDowballiag and is the result of faticjiio due 
lo jirevioua prolorif^d contraction ; the sudden remoyaj 
of pfessiire, leiiSicgto eongention "of the, abdominal 
TessBlB"wHch follows the witlidrawal of much aacftio 
Biiid." - - 

(6) TkB removal ofllie va so -ionic ad'ioii of lite eym- 
. either, direct^' or reflexij/ — vix., hy inhibiRon. 



p atlKtic , 



to [lo wing preaaurB on toe Bjmpsthetic by an nncan 
an'j t he aolTo a"6T 'Certain" rlni jjtf EDTtBB fnEoi^anypaSc. 
amyl nitrite, tobacco, and alcohol, which a^te thougi^t to 
"plfluljBe the vaso-tonic nerVaa tGmporarily and "directly. 
&eflexi7 £he process is nsonltj^ diie to sWmalatiotTof the 
Bonaory nerves, the resnlting^iniiiliition in tonicity'-'beiiig 
limited to the lounlity supplied by tlie nerved ' 

Collateral Byjioreeinla i^ prndiiced in some other part 
ivhcn anaemia exists in any larffcpart, as in the skin from 
cold, or the cbihprosBlon of a limb hy a hand ago.' irhno 
]ii(Iney"ia removed, the other receives the main Bhafe~of 
tSaTjlooH: oFWeToafoTie. — ~" 

~|c) a If esettation of vasa-dilator nerveSj, aucli as tho 
chorda tympanl. To tBis pf-oceas is referred the hjper- 
fanira that acooinpaniea f^-uijvl neuralgia, and that ol'. the 
thyroid gta'Ddin caaes of eiophthilmm goitre. 

(2) Vasatve or Capillary fiypersemla. — Hera the 
capillariea are chiefly involved; .a oonditioh leading to 
atrophic and degenerative changes in tissues which may 
Tiecomc the seat of asthenic and chroAia inflammation a. 

(3) ^edianlcEil op Tenons Myvprmmia. — In this 

a diJliGulty in the eacape of this fluid — i.e., a retardation 
of the hlood-flow. 
"The canaca of this form are two ia number:— 
(n) Tkoso which di'minish Ihe force bij which the hlood 
ovght to Efl' yrgpeTTegf '{hronrjli the voiaa (tho I'is aiergo), 
StnSS M~arminislie3 cafdrao power and affeotiona of tho 
BrteriB^i~Btwplffatowy-, fattj-,-athe>fiinati)h», orflbroi^" 

HypoBtBtio eoagestioDi may occnr if the circulation 
is much retarded. 

(6) Those which impede direcilij tlia rdiirA of Mood bij 
the vciiia, auch as the congestion of the chylo-poietic viscera 
Kno wing "obslrnetion to the portnloirculation in liver- 
cirr^OBis, and tliafof tie lung m mitral diaease. A'filotig 
die seqaelie of venous hyperremia ai'S. transudation of 
^rum (mdema and dropaical effusions), biemorrhagu ^uto 
t¥e atomach in liver cirrhosia, and into the lan^ in mitral 
disease), fibroid induration, thrnmbosia, and ncoroais. 

In miicbanical bypersemia of tba itver, or " nntmeK 
ilTer." a conilition so otten resulting from djsoase of Ih^ 
hegrti ^>^ U an abundant accamalatioii of hlood in t^ _ 
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hepatic veiua wtioh^ become dilated and tUicItened; atro- 
phj of tlio hcgatio cells tutcs place In the central parts 
of tlie aclnr; and an increase of llie interlobular con- 
nective tissue occurs. Tfae obatmotion to Ibc rctnrn of 
BToiiT^y t^b Tiepatrc veiiia induces praaaure and con sa- 
qncnt atropliy of fbe cells in the central parte of ^ 
Scini, and leads to llie production of granular pigtnenta. 
mcroBbo&IcaTlr the central portions of the acini appear 
to consist oF yrannles of pigment and biofon-dowu celFa. 
ITie vema"ire gre"dtly dilatbd, aifd GTTed: wrEhTeTtiloo;r 
corpuscles; there "fttso appears tbickeoing of the venoija 
walls, "and of tte iutefcellntSf ne'worlt ^i^*bioh tlie_ 
CffHlfal vein ia immediately BurroundeVI. In advanced 
sTages of the aEEeotion the most central parte of the acini 
may a.ppear fibrona. At the periphery of the acini la 
dBaorved the new interlobular growth dipping bi?tweea 
the nearly unaltered hepatic cella. This new growth ia 
^nerally distinctly niicleated, bat leas BO than that ob- 
aerved in cirrhosis of the lirer. 

To the earlloc atagea, from the large amount of blood 
it contains, thoJiTBr isfroquontly innoli enlarged. A 
■Bebnoii sEows'a mottled appearance, the pei-iphery being 
yellow.wliitolind the"e§ntre of fliB" lobules dart-reil m 
Joldnr. Eventually the aize of the orgnn becomes gradu- 
ally diminiahed ; me cells in the centre of the lobules 
undergo Jlirpphy from p^ssure of the contracting inter- 
lobnTar growth, which, as is tlio cose In cirrhosisj unds to 
btatruct the portal clrculatiou. 

Jleciianiiiiil hyportcmia, or brown indaratlou of the 
longs, has already been deact-ibed uldor piemen la tlon of 
tHoBB organs (see page 5G). 



I8CH.S1MIA, or X.OOAL AN.SUIA. 

This term denotes a diminution of blood la a [mrt, due 
tc diminished arterial aupply. It results from liuy coiTSir 
ttmnriiichpnrttenj or completely oonstrieti thdsiipplyifig' 
arteiyiSnchas atheroma, calcification, or sjpli'litic tliict- 
Bntlig, or any external source of pressure. Thrombosis, 
embolism, or !i mature "may occasion cutirc cIosIITe of a 
Tejsel. Diininishcil tlood-pupply may also result from 
an increase of uatnriil.rcsistiuice, due to irritation of llie 
Toso^motor nervea^aa takes place from a low tempe^ure 
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m Eome nervous aScictioiiJ. fts neuralgia, and from the 
nuBon of Biich substancea as Dpmm'aTid ergot. 

Eygenutoia oE otTier piirtg, and the preseoco of too little 
blood lu^Iia Bystem resultiugfrotii b.-Bmorrkage, may alaa 
produce afiffimia, Tlie "results' of anainiid lu a part are' 
,%trtigb"y, fattydegeneratiob, a^d necLOS'3"tdeat6)."" 

HydreeailaL is a term iised to impTy a stats of blood ii 
wbich there ia a relative excess ot water. Tbla exoeei ma? 
be absolute, or it may depcrirupon 'a defiorenoy oTublU 
or be due to hath conditions In combination. 

The hydrteniio oonditfon is always acoompaniod by dafi_- 
cieocy oTTlWirnien m tlie blood, antl is depoiideuE iipoa 
tKa 'deficiency. It ts — rr~n(mslaut accompaniment oi_ 
anamia, especially when this is duetto Hudden aad pr^ 
j gsfl Htju igrrhage. water teiii" alisbrVed to rfistofo fR 
Tolnme. The beat jfjus tration tliatcan be given isBrifjbt'B 
diaeaaa of tlia'ETdSevs'i'tS'WtlEtr th6re is a deflciflicy of 
water eHmnfateJ^tytTie organs, accompanied by excessive 
loss of the albumen of the blood. Qldema and dro^9ical_ 
eifusions frequently ro hand in hand~witTi bydrEBmin, but 
ifiVl apposed that this condition of Llood does notitselF 
Occasion the tranautJation into the areolar tiBauea or flig^^ 
cavitiea gf the bodyT^nT indiicca'tliera secondarily, by 
ISwIing to malnillHiiou Srilic vuHcnlar walls. 



LEUCOCYTH^MIA.-LEUKLffiMIA.- 
J.X3a£H-$JMIA, 

This condition is characterised by the preseooe of an 
abnormal' proportion of .white corpuccTos" m [hu bToo3,^a 
STmlnntion of the red oorpuscloa, and enlargement of 
eerae of the lymjjliatic organs. In lie^tli, tie white coi> 
pnscles are in the proportion' ofTio 300 of the rud, and 
tb constitute this condition tile relative numhor of white 
celFs must be at least 1 to 20 of the red ; 1 white to 10 
fed~il"very eommonj and frcq^uently there are as many as 
T'Fo'ir.' 

The dlTlBlons into Splenic and X>;inpIiaUo were 
madeby Yirc^ow, wlio asaociatud the furnier 'v/'dh oalafge- 
-riiT-TTf. r... "VndthB latter with a similar couditiog 
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' '' a that leuoocythiei 
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' tr nslorn d i to the rod at 
^ orh % ncr ab i q ant t OB 'Othe*' 

tTunt, however iliat there is all increased forraatton of 
iho wl to corpuacks 

Tl~ q esTonable whether loacocythcDm a can he oonai 
dered as a spec q1 d'sentff or at merely nci3eTitftl to 
CefllTa atr tl ua It b! ould bo TCga d 1 rail r as the 
f mtil.oT 'ig ca! ele ent F a. ca 1 i a the ess nf al nature 
tff'iiSE'ih iTietfohedelefn aeS ' — 

The~~SpTeen ofteii becomea enormously eolar)^ {>nd 
the enlargement la uniform, lliu capsule is qtleothick- 
enect. On section the auFFiice is sniootli, of a hroivlmh- 
reS" or greyiah colour, ajid maricd by whitisU Unoa 
(filipVSneS [faCecurajJ. 

MicroscopioBiiy, the enlargement is aeea to be due 
nhiefly to incfeaso of tha splenic pulp. The trabecular 
tEiaue is alao thiclieued and mcreaaed. 
~Tn the Aympbatio Glanda the cnInrj»oment ia mncii 
less in the splenic leuliasmia than in'lhase cases whore 
^ho glands are primarily aiiil cliiaffy affected. 

Extreme develDnmoot of lymphatic atrnctures norae- 
timoa occnra in other parta, the medulla of bone and the 
lollicleB of the ^itestriiie being moat co mmo nly iniplibftied> 



UBJilMIA. 



93 



During the oouree or leukramia a new Browtt of jy mjjh- 
at!c tt.Hsue generally occurs m nod-IympBaiic sCrauluriij, 
especially in the liver and kidneys.' 

~ In theJeuliiBmic Ilvev, the vessels are UBUally enlarge 
amTmatea'leJl^ith whilH Blood- corpusclea^ Butween tlie 
acini are seen aco am illations of .Borpuacles and Ijaip^oil" 
JTsiUBj which extend along the intproellular ratiKiiluin 
into tho acini themselves, the lobalea sometimes being 
clearly mapped out by greyish-white interlobniur infiltra- 

Ultimately, the hepatic cells are compreaBod, and 
undergo atrdpTiy, until at last the lobules may be coni- 
pletdly replaced Sy tho new growth. Small lymphoid 
nodUlea resembling grey tubercles BometTmSi accorapauj 
^EE^STn fi I tration . 

The Uver becomes greatly increased in size. 

In llio kldnej-B the ch^gea are sisailarfe those in tha 
liver, "ahil cuiisist of infillriktion, together with roundiaF* 
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great a^ in leuSiemia j 
a'marfceclexcesa ol whitiT'cof puscles is often obse 
niaiiy at'iite Febrile maladies, especially when aouli 
Jng"bf lympTiatio alructuros is preaont, as in scai 
typhoiJ fever^ and'sopticiBmra. There is al»o a: ^^ 

£^tef profuse discharges uf bloud. THese are only tem- 
porary conditions, and the general health aad circulation^^ 
do not seomtdhe interfered wjtli by them. 
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This term denotes a 



the healthy state this Bubatance is p resent in the blood 
very BniaJI quantitieaV but "nnder any eircamjtancea 
wTiIch the renj.1 fiincEians are"inipaire"d; it adcunniliiles ii 
Tcrylarce^u entities, Cflpecially in BtruuturaTliHeiitiona 
fioln kidneys, or wlien'^fesB "Orjjaiia have beeti' erti^patdff 
Of the"l lf51grj occlodcd. 

~ ThThJTnploma of^itemic poisoning chielly relate tathg 
uervOBs B jBtciu, Qp ns TIKng of neiiriilgia, deirruiai^ b lind- 
neaB..coina~an'd cgnTTflsionB,'~Wi3ritT&'g and diarrSSa. 




rATHOLOGY A^•D MORBID ANATOMY, 
a re pall or and pufBneaB of the fitce, which are dne 

The Bymploins InJicatwe of nriemio poiEoning have 
been attributed tothe praeence of carbonate of ammoniam 
in the ElooJ, to^reJeroa of the brain, and to infprference 
with the prooeaaes of nutrition, resilUing from the aocn- 
mulation of waste products in the blood and the tissuca. 

The facts in cobneiion with urfflmia may be HnmmariBed 
as lollowB : — It 13 manifest that the nrKmic condition is 
(Tepcndant npoh a failure ia the proper performance of 
tTioTifnctions of the kidnoya. That in consecmencs of 
lliTa failure, certain matters accnmalate in the blood_ 
and the tissneH, tlie most important being nrea. 
That" tSe~am6n"nt of the retained area, all things being 
e'anal, is proportionate to the anemic poisoning. That 
ynen ure a ia introduced into the blood, under conditions 
wHioh Bie8lw!B~ITa elimination, it is followed by aneihio 
poigOBing," "tasfly, that the iotrodaction of no other 
excreinenttti6Da~ inatter, aa Tar as is known, is Bncceeded 
by irice'Bjmptoiia. " 

SYPHILIS. 

The lesions which are observed during the conree of 
constitutional syphilis are mainly 'St~ 3n iiiSamiriatory 
diltnre, but ceilain peculiarities ia the seat, distribution, 

'£nd~oriat6niicar oEaracters of BOme of them render them 
PC rfecUy characteristic of this diseaae. The various lesions 
are the reenlts of chronic inSammatory processes, ia- 
duced by the syphilitic poisoQ. The BpecTal charact eristic 
IcBions arc of two.kinda — ^vii., "certain fibroid "Tiidu rations" 
&nd hodnTar growtlis~known 'as BmnmBtQ. 'These are 
fWquentTy "associated. The fibroid obaageB peaeraliy 
occur somewhat earlier than the gummy growths. Tie 
new tissue at first consists of an embvyoaic Bmall-ceUed 
st^uctare, whlob eventnally becomes more or leas fibril- 
fated. The resulting libroid thiclienincs are characterised 
by great irregularity of"diatrihntion. Tney usually occupy 

^inall areas, and, when hiore eilensive,T,hey are far denser 
III aome parts than in others. It is, therefore, not their 
anatomiciil characters, but the peculiarities in their local- 
isation and distribution, which makes tbem so charac- 
teristic of syphilis. Ia the capsules of organs the fibroid 
changea are very charactoristic. In the urei and spleen 
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latloD'ttssue i^ane, repreaenting the eailiiiat ataae oE 
'SeTeluprnuht. 2. The latermeatate or fibroaa sons, or 

fiie'seoontt stage of the prnoCaa, the gratiolative ti'saue 
tieeQinliTg" developed into flbritlateJ atructure. 3. "JHia 
centTKl or amorphouB Kraavmr adnei CBe oldijst pa.rE 
of the growth which has undorguno rotrogreaHive changosr 
Tn some growths the fibrillatioQ is very diatinct; in 
otliera the tissue ia uf a dense aiid_ cicatricial Ttaturg. 
'Dccasioa ally 111 e growth preseuta aratioalatad atractore, 
]lioI(3ing in itfl moalioa smalt round celli, aa nKown mTig, 
^, wljicli represents 'a^gummafoiis growW In tM kidney. 
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Thus, in the formation of a. gumma, the firat procesa ia 
the" pi'odQction of a granulation tisano, tbcu Eoilows Iha 
iritomptnta dovolopment of thia newtiaauo into a fihrlllated 
alfucture, accompanied bvatrophj and dogeneralion uf 
"llie young'eTcmepta." TaThe ocnlre of the growth lhe| 
degenerated clemcnta Become closely paclteJ, the prolife- 
ration BD J ino'ompleto filirTn atTaii tentinunii; afEhc'wr-^ 
cnmfeveneE Gn'm mata are oTrsOrVOd in ■the' ElEin and 
cubcntaDeoua arooTiir iieaaeTiirpio suliDiTicous tis8ae7^n_ 
libne, muscle, and the coniieotive fisaue of orgaas^ espo- 
cially'in the Hve., tidnoy, TJioip, andtestide. When 




atic 3lfQC tarB3 

constitutional syijliiliB^ 



Thia term denotan an gvevgrowth of tisaoe, and it niaj 
be'dopeDdcot apon au incrt'SHoju the siiiQ ur tlio number 
oT the normal constitnent fileiiiiiaLa, 

Simple Hjrpertroplijp is the name e mployed when tho 
proMss 13 3ii'c to~aa iiicreasfl IB thfl alzp of Cli e" elemBa tsTj. 
ly p ertropKy (11' MfpailJlfflBa denot Sa a a 
I nam tier oTtTia eKmeo tsi ' ft ^hen aa 
org33 ^5 hypertropliiiil tlin wKoTc of "tBe gleMenta oF a 
creased ct^aiilly , the varioua tiaanea ofwhjoli 
losed maintaining tlieir relafise pro- 




i cuniposei 



the organ i 

Ksi'!"- . , .... 

Spnrions Hypertropliy is Tvli erenp e^uipgiseis main - 
taine d, as when^ertain ties lies deTelop. ot&cra regaining 
quiescent. T lila last Eeadingi nclocl^ yU ajjimatory prg^ 
aucts and Tarious forms of iQiilfrution i Tiere tTie seuretmg 
cells in Rlan^TiIar or^iina, and tllB^hiusuiiTar GbrejTn 
muicleaTniPCLaontly wEiste Trorn tho [ireasure of the ad- 
TetiirtTouB products ; nnj thus an ^oryan, although tnocji 
^TjTgi'd, may Tju doHcicntTn llio normal d eve lap meattttita 
eaaential constitucnti*. An hyportrupnicd organ always 
i perpuhpa " in size and i n •weij^ht , but no materiiil changi 



r consjgtBU(;e_tak6a_Iikfie, 
I distributed eveniy in the 



tisEue-clemcnta i 
proportion a. 

I'bis equable growUi ia not always poasible in some 
situations, and thus a symmetrical development canuoli 
take place. When a muscle is unable to elongate (its 
bony uUacbments being at a fixed distance), itn dcre- 
lopment must be lateral, and its norma! symmetry is 
destroyed. Tlie chief oaaaes of hypertrophy arc functdonai 
ftcti vjty and increase ot nutr itive fluids. iPunotional 
activity is shown iri tEe" (general muBciilar" development of 
Uie_a,tftlete, in the arm otTiEc~lJKoF85atfi,'and m tte leg 
muEcles of the ballet dancer. 
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u obstraation 
-S55f " ' 

lower portiinior lie olimentary trcwt; ot thi. 
"^elliral stjictnre; wBen odb tzilney is JiaaljIeS Jj& 
opposite organ Eecomea enlarged in coiiBeciucnce of thg 
eilrir wo rTi IKroiin upoti_ it, A bone will oven becojne 
lijpertfd pBteTl , 'an3 tbe law ofcomppnsatron esten^B 6> 
livery Btrucfure of the boJy. ' 

An inflqi of nntr itive lluidg is of course a result of 
fnSctional acttvitj,' bat arte rial eicitetnent, venous oL^ 
^tFSction. a^ Tlobkaee ot the lypiph^cliannela may causa 
an inupdft tioT i oF the tiaKues ot an aficcied locality wilt 
AuCrT^o fluiSs, in consequenoo of wliioh the tieaaea, 
may bpcome gorged, and tiuB overgrown 

The futicUonal capacity of an hypcrtrophied orgaii 
genefSITy TnPreaBea proportiouately with the iijcreafio ot 
BJOT. In spurious hypertrophy tbe functional CSptfcIty 
IS diminiahed. True hypertrophy ia a beneficial prooeaa, 
ainoB bj it_aD organ ia enabled to perform its functions 
properly, notwithstanding ob'utaclea. When the circolar- 
tion is obstructod, disastrous reanlts would eneue, if it 
were not for the co in pen satorj enlargement and increased 

Eower of the heart, by whioh efScient distiibution of the 
toodja^nsured. 

ATROPHY. 

This term denotes a waata of tissue ; it implioa a de- 
crease, in si/e and weight of the aftected parts, pnd is 
dependent upon a decrease in the size or number of the 
constituent elumenta. 

Simple Atropbr ia tbe term used when the prooeBs 
depends upon diminution in alse of the histological 
elements {tibres, cells, iCo.) ; 

Mntiierlottl Atraiiliy, when it depends on diminutuin in 
the nmnljer brthe'elemenlB. " " 

"la the lattor form there is destraction of the tissue 
elements, and thus the size of the tisaaesw lessened. The 
nam^iiecpolfiosli 'ia given to the cell -dcath.^whi oil ia 
occurring constantly m the healthy condition of the 
org anism, tEe.^oTcl cells being replaced by young and 
vigorouB cells. Tn thia form there is no loss of suhatance, 
^mcB now elomouta are aufcatituted immediately. Simjilo 
Wo^hy alwBJfl JT flCedga an d acgosyjl'uea numaric^ 
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taidorad a.siswM-'.fi?o?i. 



ip ny mayba genoral whe n tha a ntira organia a \S I 



(d aa in g eneral emac at on, ■ 
[ to cer ta n'^ rni.tu va. p-l 



proi 



of til 



oft 



.■nts t 8o t mea I a| p ns tl it Ibe 
does not d n n sh at all [ oi iirt o atiTv 
properTi tolo^ caf el g f lu n 
fibrca and loglauil 1 1 o 
BecoTTa aTropI 1 [j jt s 
orcon ect ve t 3 the s 
iBagTan — ^tjTje t7all 




TEea 



; to? 



I ii A 



I Adlpaia tisane 1 c' 

ti&ane and ttie cells of it) 1 
^Tea tho atrapl c c1 ang 



ffTobuloa breafcingu 
by these a baoqu ut y d 
" ~ Tha JeH e the 



lacle or . 

_ dlMi3 

l_ l^ t s gf tlw. 
iJ the tuact oaal a t v ty 

i composed of connect ve 
filled w th large fat glft- 
mj,n fc ted by tha larger L 
mailer onea aa'Si 1 



bert 



I t illv 



r g. etti e pa t illv o 
8ToTrprTnitive!or.t.. 
exhibiting rucleua and protoplasm, or becomes filled witn 
serum. A fat yeaicle niaj be occupied piirtlj. hj floram 
"and partly by fut. 

KEuBoalar fibres become pliable and soft, losing their 

I lransveraa"ml;rtTbgs ;" ElaDdnlar'drgrans diminish in aize, 

whilst iu nerves the medullary sabstftiice becomea disin^ 

I tijgrated and diaappeara. ia a rule, the auearid vreigbt o"( 

I an atropUied structurs arercduced ; the atructnre is drycr_ 

[ andBriuei-tliaunorma1,atidnsimllycom^rativetybl503Ie~as. 

The causes of atrophy are tho following .^- 

Vuaotlonal InaMlvltyi aa in a part long diaoaaed, in 

I the end of a bone after amputation, in nerves and masclei 

I of paralysed parts, and in thp orbit bones after tha eyeball 

'jaa been removed. 

Vreasnro i as in atrophy of the bones of the stuU duo 
to hydro cephaTua, of the kidney iu hydronephrosis, jn ths 
vertcbfcB and BternuBl from aueumnial'preMUfj." ~' 
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Sxceesive violence or x 

of citfi'm e maHturbiitioii, < 
Btraipeil, 

TIra Use of certain Jmgs.—Er^tAiJ. conatrintiPK thg 
a mallor arter ies, and thus obRtriicting the blood BUjiply. 
airopliy. Fhonplio^'wi, by~(IesEi-uclioii oixlie 
* "■■" ' lacoeTatfy JeHeneraUon "an3 

an d n I aF Blr nctDrea . 



i T'm^ntic glands, and otbeT „_ 

" An a pliyBioloBJcal proceas, a Erdp"Iiy1a"6b3erve(rin 
the porpoBB olw 



yepomifl and grl^ ril.- .., _^ — v«.-, ,..- 

appear. AnotEer met^celaThe mvaRtjQli Ottttiiitciaa 
grcraiildb iTtb. 

"SlgiaMlL Ufffy folio \r simpl e atto pliy, siiice under 
ptoper copditionB of ' "'' '" 
plural" rtate ;' tji "' ' 



-■-- -jll-death may odciir ender ad^erbo 
Atrophy aBe oti'ng' a' mortiiii "jiyrggtETa 

Atropliy of MuBcld. — The miiscnlar fibre m simple 
atrophy. ahrinliB wiljiin the sarcole mma , from which it is 
h eld a part hy its aUaclimenf tolEe interstitial connective 
ti!Bue~i~aB the conlTactdo EulilThticff dcci'Sases (he ictev- 
etitTal ti sa ii B h'PttS'entTy 'gro'VE and' Increase a in tBictness, 
Bometinici"thB cells ot the m t erslvtiaT anh stance b ecome 
the Bcal ommj-lnfillratioh'To thaf ■tt?"c¥vr[y"(i>To3ociid 
tr y'TKfl" sl irmlifii ff o t ihe muscular fibres.) lecoml>a iJlIeT. 
fhufi in alrojibj ot Buiscle itjehould be noted that no.fa.t' 
BCcuniBlniea.Wif/ifinliOEareolenjmo, but outside the 
ihcath of the fibre, and irithin the interstftial connective 
pssue. 

Alropby of tlie Heart is evidenced by flabbiness, 
Bhseuee of tiirgeecmcc, and by Ihlt/ncsa of its ttbIIsV Tlio 
iveight of tiie oiBiin ia alTtars diiiiiniahed, but not always 
the iii^c. Ill fieiielal niarasmoK, the entire heart ia atro- 

i;ii;ed; " - - 

3rown Airoiiby oftlie Heart ia distinguiehed _hy the 
cai'djao ti6BBS"ticiug the'icat oF rnhty^rcnii'pigmi'vta- 
tioa. ■ ^fhr nctnal colonr of the pigni^nf is yellow, and it 
Sther r^lulca TS""llie contractne BuFslance" 6r forms granu- 
lar roiTS between thefibriilt?. The entire heart is affected 
anlTts BiEB reduced. It ia moat Treqaeutly ojjaeryed ia 
Bcflile marasniiiB, and 5i"tb'a tu 5c;-eul oaa a nd o ' 



ATROPHY OF THE LIVEB. 




(lo ta Wy tha Iiepatio 
iL'ntr nraoe "q t^o bl^lvSSIfib ajia 
B Ju QQ n a zeof t e c^lIajWIS; 

iwe e ma tanel the eat e Iiv;£j 
ih uukan to gh Toathery 3rji;, aajl 
. e u.ltlion~li not aTal acreaB6.j)f 
ue lEes 'gjice Th b form of utrophy 
of g ae al rndTiianias aoJ results from tna 



alya p igmen ta ry InSltra - 

tjperMm a, ana occnra when 



tt^-^veno a e re lat on la oEatrnRt^ri Ty a^^x -iTtge, 
lui.5ragljbeart inrmogt prom ngnt in tUa Mntrn of 
tuo 1 DDi^ ftbe zone ol tne nepat ve d) Mtpt eradn allv 
Stadei" ijff to Tarda the per phery aa ft ts Seqa enflv 
acco npao nd brfal'ty^Qgnnef^Stt of^e fiiSJT'BIferiiaT 
port on of the lolia e th s t uctu e appears mottl d and 
oon t tutc ttie so a1 ed nutiasK liver 

Th.a for m of at oph e j 1 ^ '' ^^ ^ ^ gf *sn'io and firm, 

1 £no~hHp i To ve'5~« La^ ts bra n die a by wl olTtlia line 

1 ol ttieTio|-at cells a n appo"t o t On 

ed colour t&o tli ctneaa and iBfi. 



ol dexiru 

anflcuIeoEt! yes 
ToHow Atrophy 

it-fo T 



Jo red to 



S^E^ 



UT.1 



Atiapbf of ttie liralla of the Air veslclei _ 

a cli e ITao^e n tK lun s u Vo^lculur Empbyseom. I 
aUoUEou s or BnialJ_l gjl Emfbj^ oj athenamogj^n 
to B torm wKcE"o(,oura "m'ola perjoKB ^(Sj ohaogeBla 
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the walls of the air-vesicles cotiBiating merely of atroplij 
35iejarieaB (itroctnrea of which theao are composed. 

The Eize orthe air-vesiclea mny not bo mnch increased, 
but maBj of fheae ^estclgB gr ay ' haTe coateacedinto Clie, 
aQiTSIewalls arc mucEEEinEef lKati"normaIIy, IBeioiiEec- 
iive tiasae, eJaetic liGKue, and blood-veRBela having^apP' 
^finTIy parfiejpated in lliu waetinff (irocesa. An abnormal 
EfflOofitoFgiginenUtioti ia generutly present. tUngain 
tlUa conSilion are smalTer than in the natural state, and 
^Mi"opeiLTng the tlfCfaS thftj rapidly collapse," 

Atropby or Soso- TKiajBalwavB accompanied by 
decreaiie in weiglit, Ijnt. not alwaya hj liii niTini hpH size. 

'Tliere'are !wo forms — viz. ; 

' 1. Concentric Atrojjhy, in which the compact and can- 
cellons" ttBene hecome absorbed by degreea, the iizo of 
tie medulUry cau:il diminiBhing, acd the eiitiro bonejjo; 
ccraingTBttialler. Tliia viiriuty Is foond chiefly in tKelai^e 
{iOMi, in anchylosis of long stafidihg, tn diBlociAioQBT OF 

'~ 2.~EcDentrlc Atrophy. Here the size of the bone is not 
diminished, but the condTtibn conaista in a gradual 
'{ransf&rmation of the compact tinaue into the canceTloua. 
Tlic entire bone bccomew very light and briltl?, and tbua is 
lTatTe"tO ho fraJ^turcd with great ease. This is generally 
found aa a senile chuni^c, ^ud h usually a^acjciated witn 
Bome fatty dcgeneratioa. 

NECBOSI3 OF BON'S. 

The term necrofia denotes the death of bona en maeae 
—i.e., the structare of the dead portion is atill preserved, 
no that bone tiasne can be recognised ; aa with other 
Btructures, when the blood supply ia cut off. the bonediea. 
An entire bona may be necrosed or the process may b^ 
confined only to portion a ^f the bone.' luterfuption to 
the Wood supply may tale place in various waya, snch aa 
tha nutrient arteries being injured by the periosteum 
becoraiiig detached or injured, or it may roaultfrom inffam- 
matory changes. Fragmenta of broken bone, the vascular 
bocneiioD oi which has been lost, also become the' seat 
of necroaia; the dead_portion, when not already' parted 
from the living atruclu re, becomes so in conaec^iien^e ot 
a^^anulation tittaue being Tormed between these part?, 
^g thle grannlaU onj eventnallj melting down, leaves th e 
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Tbisproceea iagenerBJIjtedions. and 
ruatioq a^the necrcSeTpi'rl is 3eep", lU BeparatTon 
a piiVnlent accumulation,' whiot con- 
Wtf"ttS3Tf5"35I>fisria,Ti^ ^aCB around 
nilTiy (Tcirrecs norCa itg way tbtlio 
iiu-li ;t aisciiiii-ijcs itself. It not ua- 
Ihiit, iin iivir.inisins; periostitis is 



vJ!kE tlie deal 

SequeBtriun ia the tiiLiiie ] 
XoToladrom is Itie part tliat si 
fll^ tfie openings in the involucriim, 

The openings or cloacao aro rt'fciiQed iii the new forma- 
[ tbrongh these thejiia charge continaea ; and this 
disciiarge may in time carry with it Ite aequeatrum piece 
By piece. Att^r the separation of tte acqaesti-ain, the 
cawity and TtS BurroniiJinjj parts become gradnally 
altered, and the hone may beeomc, tnainly Ihrougli the 
Sgeiicy of the grnnulation tiaaue, to a certain extent 
Teslorod to its normal state. 

GABIES. 
This sffection of bone corrcspoTidB to the nlceriutioii. 
of Bofl parts, that ia to^aay, canes ia a molecnlBr 
aiamtegration of bone "Bfrncture) ia wliioli BO trace of 
ellruclnre can be distingaisfieS. la necrosis, aa hag beon 
atatod, bone atructnrc can ^ found. Cariea results from 
inflammation, and it is often aceomp&nied by a~ so-called 

BarefyiiiK oateitis. 

This is an inflammation of hone in which the medullary 
spaSSaare enlarged, and the Haversian canals widened, 
SfttfoftEnttefffiplH between adjacent' spaces are bro^e'u. 1 
down, a system or aeries of twistingTSistended, ratnifyinjL J 
paasagea being produced. This cancellation or rarefaction W 
ofTioiio is produced by the development of a tncdullii^? I 
granulation tissue which grows and eipands within* I 
the VTiacUlat canala and tbe natural mesliwork. T^ f 
gmrmlation tiriauo bores its way into the bony strafl; 
tiiro,"TtbBorbtiig "durfirp; its passage the waate produoU. I 
Thus a number of winding caaals are produced, which 
extend from the centre to Uie periphery or circumference. 



I04 rATiiOLoay and moubid anatomy. 

The infiltration of cells intendo^for the formation of. the 
granulatioVtrssue becomes ffxecf, anJ'tHo ineshes of the 
condensed tissues" m the vessels become broclce3J and botE 

tne cells and the vessels' decay." ■ t-,— — - 

*"Tbe bony lamella " now" slowly cramblo away, the 
detritas collecting oh the^suirfacV ancP'in'"lhe~' mdSbes ' of 
£he lamellaB, since It cannot be removed by absorpTiohr 
The result is an irffe"^Qtayg\!perficiaI"ex^avatttni,'ttie base 
of which is friable and spohjjy, ahd"is~cl5afted'*ah'cPinGl- 
WaWcT wilB^purufeht icBbfous'maller. In this mafterts 
crmtained th^ detJtte of tissue in a staCe 'dTcRssoliitTon^ 
Occaslonally jlie medullary tissue bursts into the carious 
cd^ij, protniclmg ' like a fungus from its sides and 
floor. Beneath the floor of the cavity, a layer of con- 
densed tissue sometimes forms, thus separating the dead 
parts from* the living. A superficial osteitis or peri- 
ojjtitis may lead _to_ BuperScial carresj* independent^ of 
liny^deep-sea^d iijflammalTon. In a ca nons cavity it is 
c6mffio1i to find necrosed pieces oTTone, 'which are the 
fcVuIt oTah'undermininff caries. ^ Carious products wlieii 
pent up nmy oecome caseous, and this is specially the case 
in the siibjects of scrofula. 

MOLLITIES OSSIXJM or OSTEOMALACIA. 

This is a rare disease; it^ccurs only, in adults, afid 
notably in pregnant women who have borne many 
children. 

~ Its chief characteristics are a progressive loss of cal- 
careous saTTs from the bpnes, the marrow of wliicji 
steadily increases, and becomes sul)sequently converted 
into a vascular rounci-cellcd structure. The whole bone is 
gradually absorbed, with the exception"^ a' tli in layer 
unthmi (Hath the periosteum ; thus, in extreme caseV, the 
bbnes become mere shells, the^ are very light, are cht 
easily, and bend or break with ^reat facility. Fractures 
"Will unite at early btiiges of the affection, in whIcii'TjTi' 
section the "Haversian canals and cancolIT arc found to be 
enlarged and' filled by a gelatinous reddish'malerial. At 
later plages this maicriS ma}' become y cllbV anHHTatty. 
The natufS'cJr^sleomaTacia is very obscure. It Is com- 
iffOTTTtrTgfftfte" 6r"the Rhine"^ valleys. In "wHich it is said 
"?hcrc ^re women in existence' who haVe undergone the 
Cpcsarian 'operation for pelvic deformity on more than bn6 
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THE PATHOLOGY OP THE UKINE. 

1000 parta i 



In tealth tho composition of thi 
roughly Bpeaking, tho following ;- 



■Water 

Uric acid 



riied salts i|!H!°^ phoaphatefl 
Alkaline sulphates 
iFhoajjhates oE calciam 

Organic [BitractiTe matter . 
matters 1 ''''^"■t^'"^ ^°^ oreatiaiue 
(Colouring matter , 
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The qnantity of urine normally escreted by an adult iu 
twenty-four hours is about one to two pints nnd a half, or 
twcoty to fifty onncea; but it may exceed this nvcrage by 
the ingestion of large quantities of fluidg, aa ta beer 
driukeru; in winter; and iu individuals of sedentary 
habits. It is pathologically increaBcd in diabetes nud 
bysteria. It may be below tho average in enmraer, au'i 
gcnerall; under all eonditiona by wbicb the amount of 
perspiration and pnlnJonary exhalation ore increased. 
It ia path ologi cully diminiehed in acute febrile diseaees, 
and in all diseases attended by dropsical efiusiouB or watery 
discharges. Thq colour of the unue varies physiologically 
as follows :— 




THE PATHOLOGY OF THE OEIKE. IO7 

The Renter the quantity of urine voided, tlie lighter, as 
a rule, is the colour. 

Uriue voided in the morning ia darker tlian that at other 
times. Theuseofcertain drugs imparts a peculiar colour to 
the urine : rhubarb gives h'igkt yellato ; logwood, reildUh ; 
Beana, hroxcnxah; santonin, orange-rfd or golden-yellow. 

Fathoiogicall)r the Brine ia rendered pale in anisniia, 
and in those conditions ivhich produce an increase in the 
quBBtity, and it is similarlj heightened in colour under 
those conditions in whiehthe quHUtity ofwater.eliiniDated 
by the kidneys is diminiBhed, while the elimination of tba 
solids remains normal, or is increased. 



The specific gravity of healthy urine varies from 1015 
to 1025 ; but after copious drinking upon an empty 
stomach the specific gravity may fall as low as 1001, and 
again it may rise to 1030 after a full meal. 

The urine of females is usually slightly lower in specifio 
gravity than that of males, except daring pregnancy, at 
which period the specific gravity is normally about 1030. 
A rough estimation of the solid matter contained in the 
urine may be made by multiplying the last two figures of 
its speoifio gravity by 2. Supposiug the specific gravity 
to be 1020, and 1000 grains be taken, this amonnt will 
possibly contain 40 grains of solid matter. The entire 

auantity of urine passed during the tweuty-fuur hours 
lould be examiued, since the density of Ibis fluid varies 
at different jieriods of the day. 

The reaction of healthy nrine is faintly acid. 

The colour ot the urine is probably due to at least iwo 
colouring matters, JJrohiUn and Indican. 

The urine may become alkaline by exposure to air after 
some days, its urea being converted into carbonate of 
ammonium ; or it may be rendered alkaline by remedies, 
such as carbonate of calcium or magnetium, or its acid 
condition may be lessened by constant vomiting in certain 
diseased states of tbe stomach, or when the urine is loaded 
with pus. 

It may also be alkaline after a full meal, tbe digestion 
ot food absorbing the gastric juice. Alkaline orioo turns 
yellow turmeric brown. 

Acid urine turns blue litmus lo a red colour, whereas 
alkalinu uriue restores to red litmus its blue colour. 



I08 PATHOLOGY AND MORBID ANATOMY. 

Urea in excess gives urine a hicth specific gravity 
(1030—1035). This substance may be detected by addincr 
strong nitric acid or oxalic acid to urine. It* kept cool, 
nitrate or oxalate of urea crystals are formed. The 
former of these appears in the form of scales, which are 
composed of numerous rhomboidal plates ; the latter also 
take the form of rhomboidal plates, but the angles are 
much less acute. 

From the preceding table of the composition of the 
urine it will thus be observed that about one-half of the 
solid matter of the urioe consists of urea. 

Now, urea is theoretically formed by the oxidation of 
uric acid, so when this oxidation does not take place, 
and there is an excess of uric acid in the system, as 
occurs in the gouty diathesis, this disease is termed 
one of sub-oxidation. 

In considering the pathology of the urine, we may 
conveniently diviJe the subject into two sections : — 

(1) The Morbid Deposits. 

(2) The Morbid Constituents. 

THE MORBID URINARY DEPOSITS.* 

These are the following .— 

1. Vrates or Althates* 5. Cystine. 

2. Vrio Aoid. 6. leucine and Tyrosine. 

3. Oxalates. 7. Pus. 

4. Phosphates. 8. Mucus. 

ITRATSS OR &ZTBATSS. — These usually consist 
of urate of sodium and ammonium, and are the most 
common urinary sediments, being occasionally passed by 
almost everybody. They are found in the course of most 
fevers, in liver diseases, in rheumatism, and in gastric 
disturbance, but fter se they do not indicate anything 
serious. There are two varieties — the pink and the 
white, the former of which forms the so-called brick-dust 
sediment. 

Tests.— -(1) Lithate of ammonium is soluble in liquor 
potassaB with evolution of ammonia, but 

(2) All lithates are dissolved by heat, and thrown down 
in the cold. 

Microscopically. — Lithate of ammonium appears as 
feathery amorphous bodies. 

* See frontispiece. 
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is diaaolved (wltliout evolutioti of 
e and liquor litbiie, but not by 



Litbate of Bodiani Bometimea forma Bphcrical maBsea, 
from jmrta of wbiob very small neeiile-sbaijecl ci-ystala o£ 
uric acid project. Tho oryatuU are aometimea of a, hedge- 

Littiato of Bodiam is commoulj met with in children's 
urine in a [.'lobular form, 

vaic OR X.ITHIC ACID. — An excuRS of thia acid 
coDatitutcB tbe nnc at^id diathesis, the leading charactera 
of vhich are gout, gravel, and dynpepaia, and the urine U 
always decidedly acid. Uric acid may occur as a deposit 
(ETavel), fomiiiig the cayen»e-pepper grain deposit, or as 
a coucretion (oalcii]iL»). The red colour of t)ie gruina is 
adventitious, bein^ acquired from the colouring matter of 
tbe urine. The real appearauee of uric acid is white. Tha 
urine of serpents (which conaisls almost entirely of urio 
acid) ia white. 

Testa. — (1) "Uric acid is 
ammoniu) by liquor potas 
liquor Bodra or liquor ami 

(2) The formation of the purpiwate of a 
mttrevide, is aa follows ; — A few grains of tbe deposit are 
placed iipuu a, glasa slide, irith a drop or two of strong 
nitric acid, and the whole evaporated to dryness, a sub- 
atanue termed allaeait being formed. Tins alloxan ia 
now exposed to the vapour of ammonia, and the fiurple 
Tnwexide resulta. 

Uric acid is insoluble in water, but ia EUpposed to 
be held in Bolutiou in the urine b^ the action of the 
phosphates. 

MicroacopieaUy. — Uric acid usually appears as a 
rhomhua with roimded edges (lozenge-shaped), or as a 
dumh-bcn wilh fringed exiremitice, always of a, yellow or 
reddish colour, but some crystals are at times halberd- 
ehaped or needle-shaped. 

OXAKATB OF CAKCXTTM.— The presence of this 
salt in the uriue constitutes the condition known as 
vxaluria. It is not found in healthy urine, bat its 
elements — carbon, oxygen, nud calcium — are present, and 
these give rise to the so-called nudhetn-ij caJeuhii. Osa- 
luria often does not indicate anything seriona, hut is 
usually associated with dyspepsia and gastric disturbance. 
It is not unfreqoent to lind, upon the same microscopic 
specimen, crystals of oxalate of calcium lying side by sidg 



—(1) Oialatea are dissolved by nitric acid, but 
not by acetic acid, or by liquor potassm. 

(2) They are oonvei-t^d by the blotr-pipa into car- 
boDateH. 

Microseopicallij. — Osalates preanat a white deposit, 

conBistiog of tquare odahedya, and dumb-bella witlioat 

fringed estromitiea. Tlio orystala are nanaliy very small. 

ph6sfr&tbb. — These form a white deposit, and 

occur ill tha urine under three lorins, viz.; — 

(A) The Triple or Trlbaalo Pboapbate, or 'Am- 
monla-IHaernealaa-FboBpbate, appearing under 
the microscope in tlie form of triangular prisma, 
with obliquely truncated enda. Freqneatly tho 
crystalB are four-sided, and sometiniea peculiar 
forms are obeerved in which two priama appear 
niiited. 

(B) Tbe Basic, Blbaslo, or Triple PboBpbate, wltb 
EzceiB of Ammonia, microscopically presenting 
stellate crystals, and tbns sometimea called the 
star-shaped phosphate : they after a time aBsume 
the prismatic form, 

(C) Tbe Ptaoaptaate of Oalolnm, occurring as 
rounded particlea, usually clinging to tbe angles 
of the triple phosphate. 

Upon adding a few dropa of liquor ammonice to healthy 
urine it becomes turbid, and deposits tbe triple aalt nith 
pboBphate of calcium. 

FhosphatTiria is the name applied to' the condition in 
' which the nrioe contains any considerable excesB of 
phoapbatea. The presence of a small deposit of phos- 
phates in the urine is alvrayB an indication of depreasiou 
and debility, but a large quantity always shows a waste 
of tissue, and may be considered as cansed by a breaking 
up of the mind and body. 

TesU. — (1) Phosphates are precipitated both by hout 
and by liquor pota8B89, They are thus distinguished from 
white lithates. 

(2) They are soluble in acetic and nitric acids. Phos- 
phates are thus diatinguiahed from osalatea, which, 
although Boluble in nitric acid, are not disaolyed by acetic 

CTSTXHB, or OTSTXC OXXDS.— This is an organic 
compound of a fawn colour, containing carbon, hydrogen, 
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and nitrogen, witt a large and equal quantity of anlpbar 
and osjgen (26 per cent, of each). It ia probably a deriva- 
tive of albumea, and conatitutoa a, form of urinary calcnlas, 
bat very rarely occurs as a, deposit. Toe urine containing 
it usually poasessea an odour of aweetbriar. Cystine ia 
often found mised with urin aeid and the urates. 

Teat. — Cystine is soluble in liquor aramoniee, bat ia 
re-preoipitated unchanged upon the spontaneous evapo- 
ration of the ammoniacal solution. 

Microscopically, the deposit exhibits six-aided rolourleia 
plates, which, if very abundant, are aggregated together 
BO as to form soperimposed plates. 

KEtrCIITE and TYKOSilVE. —These snbstances are 
Tery rare indeed, but are found in the urine in oases of 
acute yellow atrophy of the liver. 

MicroacopicaUy, leucine occnra in gland-like tnaases oE 
leaves or scales, and tyrosine appears as ahining, long 
needles clustered together. 

PITS. — This occurs as a white deposit, and ia afreqnent 
indication of chronic pyelitis, especially vrhen mixed with 

Teat. — Pun forms a glairy or ropy mass with liquor 

MicTOBcopicaUi/, the pus-corpnaclos are observed. Theso 
resemble the white corpuaclea of the blood, but are aome- 
whut rougher in outline, and contain mors nuclei; bat 
some recent autboritiea regard them as identical. 

MD'CTJS. — This also forms a glairy mass with liqnor 
potaasae, but the microscope shows its true nature. 

In perfectly healthy urine a slight cloudy deposit of 
mucus is occasionally present, and microscopically the 
epithelial cells are apparent; if they proceed from the 
bladder they are flat and acaly, if from the urethra, 
columnar. 

THE MOKBID DBIITAilT CONSTITUENTS 

are the following : — 

1. Blooo i 2, Bile ; 3, Albuuen ; and i, Sugsk, 

BKOOS. — The presence of this aubstance in the nrina 
is termed BeamatDrla. 

The Canaes of haimataria are congestion of the 
kidneya or any part of the urinary organs, either idio* 
pathic, or produced by cantharides, turpentine, &o. Ths 
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most frcqnent cause is a calculus, but a diseased prostate, 
inflamniatiou of the bladder, or tumours (caucerous and 
otberwise) iu the mucous membrane may cause the pre- 
seuce of blood in the urine. Again, haematuria may occur 
in the course of purpura, typhus, and scarlet fever, or it 
may be vicarious of menstruation. In the haBmorrhagic 
diathesis, large quantities of blood may be discharged by 
the vagina or penis, or by the nose (epistaxis). 

Zndications. — When the blood proceeds from the blad- 
der, it generally follows a flow of urine ; when from the 
kidney, it is intimately mixed with the urine. 

Tests for blood : — 

(1) Its red'colour. 

(2) The heightening of the colour by liquor ammonia?, 
a crimson tint being produced. 

(3) 'f he characteristic corpuscles under the microscope. 

(4) The dark bands in the spectrum. 

(5) Its coagulability by heat and nitric acid, throwing 
down a dirty-brown coagulum. 

(6) The blue colour produced with blood by fresh tinc- 
ture ofguaiacum and ozonised ether (the peroxide of 
hydrogen test). 

BZi^s. — This substance gives to the nrine a dark-brown 
colour, varying in the depth of its shade according to the 
amount of bile present. 

Bile may be present in the urine from one of two condi- 
tions : either from — 

1. Suppression of the biliary functions, in which case 
the blood is charged with the colouring matter of the bile 
and with cholesterine ; or, from 

2. Obstnidion to the bile-flow into the duodenum, m 
which case the matters generated in the liver itself — viz., 
the bile acids — appear in the urine. 

Tests- — (1) A few drops of nitric acid added to the 
bile-stained urine upon a white porcelain plate produce 
an iridescent {rainbow) play of colours. 

(2) If strong sulphunc acid, ^ drachm, with a small 
fragment of loaf sugar is added to about 2 drachms of 
similar nrine, suppression Will be indicated by a mere 
browning of the sugar, whereas obstruction will be shown 
by u scarlet or purple colour at the junction of the two 
fluids, resulting horn the oxidation of the bile acids. 

AXiBiTMSir. — ^Tho presence of this substance in the 
urine constitutes 




causes of this 
itBOiperance ; but 
cholera, dlph- 



Ai^BViHinnrBiA,— Tko most ci 
eonditioQ are cold, HCarlatiDS, and i 
albnmiaaria may ooanr daring epiden 
thcrio, palnonar^ tabernaloaia, articaUr rheamatism, 
typhns and typhoid fevora, er/Bipslas, measles, and prsg- 

TeBts> — (1) Heat and nitric acid will independently 
coasaUco or throw down albarnen, bat these reagents 
should he added together, Hinoa either, eoparately, may 
give aiallacioas result. Phosphates, when in excess, are 
thrown down by. heat, but diaaolved bj nitrio acid, and 
nitric acid may oaaae a tarbidity in urine containing an 
essential nil, as of copaiba or cnbebs. This oil may be 
separated by ether, and the nrlne will then have its nsnal 
raaotion, 

(2) Place some nrine in a test-tube, incline it gently, 
and allow -a little nitric acid to trickle to the' bottom 
slowly. Three strata will appear if the fluid.isalbnminans: 
at the bottom, colourless nitrio acid) above this, coagu- 
atcd albumen ; at the top, analtered urine. 

(3) Some nitric acid may be placed at the bottom of 
ft teat-tube, and the urine poured gently on the top ; at 
the line of junction of the fluidif a white line of albumen, 
will aopoar. 

If the urine ia alkaline, heat will not affect the albumen 
until a drop or two of acetic acid ia added ; or the pre- 
sence of a drop or two of nitrio acid in the teat-tube may, 
by re-diasolviug the albumen, prevent its prccipilation 
-^pon the subsequent addition of nitrio aoid. 

(4) Picric acid in powder precipitates albumen, a reac- 
tion not interfered with by the presence of phosphates or 
urates. This tent ia so very delicata that it will detect a 
minute trace of albumen, irrecognisablo by the nitric acid 
or heat method. 

SDQAJt. — When sugar ia fonnd in the mine, the condi- 
tion is known as diabetes melUtus, or glycosuria, aince 
glucose, or grape-angar, ia the variety present, 

OIABBTSB. — There are two varietiea of this disease 
described by authors, viz. -. — 

1. Biabetee Ingipians, aysterloal, or tbe Kan- 

Saccliairliie- 

2. PfiSelea "Mel Utm, Cly coanrtai or the 8ac- 

" cnajln ei ' 

Diabetes XnaipMni occurs iti hysterical persons : a. 
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very large qnantity of almoBt coltmrleBB urine is paaacJ, 
iut ita B peoifla "gra vity l a "very ~lo w ("1 obi -5) . anH" iT^oSi" 
taiSB no Bligar. It is noi ft oonHIHoii of much pathological 

IHatietea Kelltttia. — In tliia diseaBe a very mnch larger 
apiiility of u rine than norniallj la pafsed daily — ^tBe' 
aofmal q utHtTtjrbBmg' 30 to 50 ouncea, in aomo casea 
there niay~t!e a s man y pints as there are uaually oudcob. 

To estimate (he qnanlity of sn^r passedTa the twenfy- 
four hoars, thf? .^anipTe^oE nriiio_ fihofiW be fermeiitsil wit^ 
yeast, the specific gravity " bcTn tj tak en before and after 
I'ef mentation. The difference in the nunilier of degrees 
repre sents the numheFof^rahiB'bF engar per onnce. 

rte pftthoTogj of diabetes mellitna is esti'emely obscure, 
Th^ ^sease won Id appear"lo be one of m a!- assimilation, 
of "ahbo nidation, or a pcrveTsion of the healthy function 
oftlteirTer. 

Clanile SeroiLnl's vien is the followinfr. Tn health, the 
portal circulation carrioa off from the stomach some of tho 
pFoJocts of digestion, i.e^ starchy matters and dertrine 
(5 modification of starch). "The latter is carried to tho 
liver, and converted into glucoie; hence the origin nfthe 
gTytogeiiib fiinction of the liver. Since this glucoae is 
elab orated in the bei^tio cells, it receives the name (if 
hepatin. The blood containing the bepatiniB "conveyed 
liy the hepatic vein inlo'lhe inTerior vena c&vi, and thence 
Ihronglfthe right aide'orthe hearlta the lungs, atid atill con- 
fains this hepatin or glncoee throrigbout its whole course ; 
trat the blood retummg- from the inngs is found to con- 
tain no sugar. The assumption is. therefore, that tho 
Slucose (CjJT|,Oj) acquires in the tnng more oiyg'^n (O), 
and 1? burnt ofi aa' carbonic anhydride (CO,) and water 
(HjO), thns— ■ 

c,H„o, + 120 = BCOi + eHjO. 

In diabetes mellitus thia com bastion, evidently does noi 
take place, an^d'henoe the vcaserB passing from the lungs 
into the left aide of the heart still contain sugar, which is 

" Another theory supposes diabetes to be a brain disease, 
ajnco^ irritation of the fourth ventricle has produced an 



PavT thinks that the hydrocarbons taken up with the 
food are normally stored up in tho Jiver, nnder the form of 
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pljcagcn, which ifl e banged into fat, and not into sngar ; 
tho fas serving tor tKe~foriQa.tron oFbile. WTieo the condi- 
(ioiis ttrS filJfioriBal The glycbgBn ib converted into aagar, 
glvcoBuria'Tioing Ihas occasioned. Tt is axtremely pro- 
bable that tfie greater nnniber of cases of diabetes havo a 
servonB origin ; but it mnat be admitted that some casea 
may groceea' primarily from the digestiYa organs. 
^FomeTionrs aftor^flio administration of the vapour o(, 
nitrite of nmyl the urine la found to contain angar, 
Silalalion oF tlie hbpatic vesaela being the probable causa 
of this transient dia%eteg. 
' TeatB for diabetic urine : — 

The specific gravity may bo from 1025 to 1050. In old 
persons, however, it may not eice ed the limitaof health. 

(1) (Moore's t«et.) Equal qnaiiEities of liquor potaasra 
and saccbatino urine, v/heu boiled, exhibit a deep broum 
coloration, varying in tint with the amount of sugar 
present, and dne to the formation of taelanaic add. 

(2) (Trommer's test.) Equal i^naatitiea of the arine 
and liqnor potaass, with the addition of juat enough o£ 
a saturated solution of sulphate of copper to give the 
miitnre a bine colour, precipitate (when boiled) the eub- 
occide of coj/fcr (reddieli-hrowii). 

Possibly the reactions may be the following: The 
glooose (0,H,,0,) reducea the black oxide of copper (GaO) 
(thrown down from the sulphate ot copper by the liquor 
potasaaa) to the saboiide (Ou,0), auoroae (0„H^0„) and 
oxygen (O) being also formed. Thna : — 

2CnO + 2C.H„0, = C„H:j,0„ + H,0 + + Cn,0. 

Pa vy' 8 solution conaiatsof caustic potash {1280 graina); 
nenTraltadJ'ate of'potasBirtm (640 grains) ; ftndsalphato 
of copper (320 grains) j i.e., in the proportions 4, 2, 1. 

The suboxide ot copper is precipitated of a beautiful 
bright reJ"6y tliia aolufioif. 

"'Hehling'H solution containa sulphate of copper (SOJ 
grains) ; neutral tartrate of potassium (36i grains) ; solu- 
tion of caustic soda, specific gravity 1-2 (4 ounces), water 
being added to mate up exactly 6 ounces. One grain of 
sugar exactly decomposes 200 gruns of this solution. 

(3) A tew grains of the white subnitrata ot bismuth are 
placed in a teat4ube, and an equal quantity of urine and 
bi^uoT potassiQ aro added, and the cnixtaro boiled at Ida 
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boff^m . The white gubnitrale is reduced to hlack metallic 
biHrnnth. 

(4) Home German yeast i3 added to the diabetic nrine 
and the temperature raiicd to 80*^ Fahr. Effervescence 
occurs with discharge of gas, a yellow liquid remains, 
which smells like beer aii'l yields alcohol by distillation. 
One part of su^ar in 1000 parts of urine of the density 
of 1030 may be detected by this means. 



It maybe useful to point out the gradations of the spe- 
cific gravities of the urine under ditlercnt circumstaoces. 
Thus the specific gravity of 

Hvstcrical urine is . . . 1001- 5 

Albuminous „ . . . 1005-15 

Healthy „ . . . 1015-25 

Saccharine „ . . . 1025-50 

It should be remembered, however, that in acute Brii^ht's 
disease the specific gravity may bo as high as 1025 or 
10'30. 

URINARY CALCULI AND CONCRETIONS. 

Urinary concretions, when small and numerous, and 
which pass readily with the urine, constitute sand or 
firuval. when, however, they are too large to be evacuated 
by the urine, they constitute calctdi. The chief chemical 
constituents of urinary calculi are the following, viz. : — 
Uric acid and urates ; cystine (cystic oxide) ; oxalate of 
calcium; carbonate of calcium; phosphate of calcium; 
ammonio - magnosian - phosphate ; proteine compounds 
(fibrino, mucus). 

With the above are mixed very small quantities of 
earthy matters (silica, alumina, &c.). Sometimes the 
urinary concretion consists entirely of one of these sub- 
stances ; at others, it is composed of several of them, and 
not un frequently the concretion is formed of separate 
layers of trie dilicront constituents. 

In testing a sandy deposit, it should first be examined 
microscopically, then the particles should be cleared, of 
impurities, as pus and blood, and washed with distilled 
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water ; large particlea should be reduced to powder. In 
testing calculi, their occasional constitution in layers miist 
be borne in mind. They should be broken to pieces, and 
some of the powder from each layer carefully analysed. 

The best mode of proceeding analytically, is to heat 
some of the powdered calculus on platinum foil over a 
spirit lamp. Then if — 

(1) The poi^der is entirely consumed, or only e, vertj 

amail amount of residue is left : it may consist 
of- 

Ui-ic acid, or urate of ammonium ; 

Cystine ; 

Protein e bodies ; or, 

(2) The powder is incomhustible, or leaves con* 

sidei'able residue after being exposed to red 
heat ; it may consist of — 

Urates with a fixed base (sodiam, calciam, 
magnesium) ; 

Oxalate of calcium ; 

Carbonate of calcium ; 

Phosphate of calcium ; 

Ammonio-magnesian-phosphate. 

If, when the powder is acted upon by nitric acid and 
ammonia, a distinct piurexide reaction is obtained, the 
concretion is formed of urate of auimonium or uric acid, 
and these substances are thus distinguished : uric acid is 
only slightly soluble in boiling water; whilst urate of 
ammonium is far more readily soluble, occurs in much 
larger quantities, and, upon the cooling of the solution, it 
is again precipitated, and on the addition of liquor 
potasses gives off ammonia. 

The Uric acid calculus is of tolerably frequent oc 
currence, and is sometimes of considerable size. It is 
usually of a yellowish, or reddibh- brown, colour, with a 
smooth surface and rather hard. 

The Vrate of ammonium calculus is of rare occur- 
rence. It is generally 8niall, of a loamy lightish colour, 
and more earthy in consistence than the preceding 
substance. 

h' there be no mtirexide rear.fion and the concretion is 
combustible, it may consist of one of the following : — 

The Cystine oalcnlus. This is rare. It is of a dull 
yellow colour; the surface is smooth, and exhibits a glis- 
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teniog crystalline appearance when broken. It i& sofbisb, 
and when rednced to powder communicates a soapiness to 
the finfferSte From the large amount of sulphur contained 
in it, if this calculus be dissolved in liquor potassaB and a 
litfUe acetate of lead be added, the solution being then 
boiled, the mixture becomes inky from the precipitation of 
the black sulphide of lead. 

A eaUmlos formed of proteine sobstanees (fibrin e, or 
blood coagula) is very rare. It is amorphous in appearance ; 
upon burning, it gives off an odour of burnt horn, it 
swells up on the addition of acetic acid, and is soluble in 
boiling nitric acid. 

Vtates of sodium, calcimn, and magrnesiam are very 
seldom found as the only constituents of a calculus, but 
they are occasionally met with in variable quantities in 
calculi consisting chiefly of other substances — viz., in the 
nric acid and urate of ammonium calculi. The powdered 
calculus is boiled with distilled water, and the solution 
filtered while hot ; if urates are present, they will be found 
in the -filtrate. This is evaporated, the residue being 
heated to rednesH, and should it turn moistened turmeric 
papers brown, will indicate sodium or potassium. Sodium 
imparts a yellow, potassium, a violet tinge to the blowpipo 
flame. Magnesium and calcium will be found in the 
residue, as carbonates ; these are freely soluble in diluted 
acids. Upon the addition of phosphate of ammonium 
and sodium to the solution, the ammonio-magnesian- 
phosphate and phosphate of calcium are precipitated. , 

Oxalate of oaloium, when subjected to strong heat, 
turns black from the combustion of the organic matter 
often present, but becomes white again after continued 
exposure to heat, being converted into caustic lime 
(hydrate of calcium). If this last substance be dissolved 
in hydrochloric acid and oxalic acid added, oxalate of 
calcium is precipitated, which may be recognised by its 
microscopic appearance. The oxalate of calcium calculus 
is frequently met with j it is either small, smooth, and pale 
in colour, or larger, with a nodular, warty surface, and of 
a dark-brown or black colour (the mulberry calculus). It 
is common in children. 

A caloulua composed entirely of carbonate of calcium 
is also rare. It is of a whitish grey colour, and chalky 
appearance. 

Carbonate of calcium is generally found, in small quan- 
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tity, as a compoaeat o[ other oalonli blended with tUa 
earlhj phoaphates uud oialiito of ca^tciaoi. 

A CDucretioa of carboaate o£ calcLuia ia infasible, aud 
begomes biaok when burnt, on aoconnt of tha organio 
matter wbioh it often oontiinii, but fortlier heating renderi 
it white. It also diasolveB in hydroohlorio acid with efer- 
vesceiice, carbonic anhydride being driven off. 

Hailc p&oBpiiKte of oaletom and ammanlo-inainia- 
■ Ian -pboBp bate are generally found together as uonstl- 
tueuta of urinary calculi. These calculi are nauallj whitiah 
8iid often of couBitlerdbla size. ICpIiosphate of cakiuniia 
in exccas, they are hard and thicK ; but if the aiainonto- 
mugiietlan-yhoipluile predominates, they are chalky and 
soft. They are incomhustible, and have been termed 
fuiiih calculi, ainco they fnae to a. white enamol-like 
niKo after exposure to strong hcatj they are soluble in 
hydrochloric acid wit]iout egaraeaaehce. 

These two coustitueuts are aeparated by adding to tha 
calcined ponder diluted hydrochloric acid, and^ltering 
the Holution; then adding ammonia and oxalate oT amtno- 
niiim, by trhich the calcium is precipitated as an oxalate. 
After filtration, the phosphate of ammonium and mag- 
nesium may be obtained by the adiiition oE ammonia in 
eiceaa. Calculi ol neutral phosphate o/ealcium are very 
rare; they resemble the earthy phoaphates. 

The oompoaition of urinary calculi is aomeijmea very 
complicated. Thus, some consist of uric aall, urates, and 
earthy phosphates; others of oxalate of calcium and earthy 
phosphatea ; and, again, others have been met with, com- 
poaed of BIX constituents —viz., uric acid, oxalate of calcium, 
carbonate of calcium, urate of ammonium, phosphate 
of calcium, and ammonio-magnesian-phosphate. These 
may be all mixed together, or disposed iui coucentrio 
layers. 

Every obIohIiu usually posacaBes a nucleus ivhich ia 
formed by foreign bodies, such as blood coagula, mucus, 
and fibrine, or by aand particles, but sometimes there may 
ha a cavity, instead of a nucleus, the mucua having dried 
np by which the nucloas was originally formed. 

TalMe, or apurloiui OEUoall, usually contain much silica, 
Trhich will be detected by fusion with carbonate of sodium 
or potaflsium. 
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URINABY TUBE CASTS .♦ 

Thesfi are six in nnmber — 

(1) Grttnnlar Casts. — These are dark and ^analar in 
appearance; are'abont yjoth of an inch in diameter, and 
are composed of tibrine and disintegrated epithelium ; 
they are produced in tubes, the epithelium of which is 
nndergoinc^ diaintes»ration, and are iridicative of *' chronic 
nephritis," especially the '"intertubular" variety (granu- 
lar kidney). They usually occur in the urine after 
frequent attacks of gout, and may be found lon^; before 
any other sign of renal mischief has been exhibited. 

(2) VTaxy or Transparent Hyaline Casts. — ^These 
are quite structureless, clear glassy cylinders, and vary 
in diameter from 3o\jo^^ *^ 500^^ ^^ *° inch. They 
may easily be overlooked, and are best seen when light 
is thrown upon them obliquely, or when a drop of a 
watery weak solution of iodine is added to the microscopic 
specimen. They are sometimes found In the advanced 
stages of chronic nephritis, but also occur in. acute forms 
of kidney disease. 

(3) Oily Casts. — These consist of fibrine, in which are 
entangled oil globules, and epithelial cells gorged with 
oil. When persistent and in large numbers they indicate 
fatty degeneration of the kidney, but oven in recent cases 
a few casts, somewhat oily^ may be found. 

(4) Pomlent Casts. — These exhibit pus cells entangled 
in casts of fibrine, and occur in " suppurative nephritis." 

(5) Blood or x;zudative Casts. — In these the blood is 
moulded in the renal tubes. They are observed in cases 
of strangury and hismaturia, and in acute diseases of the 
kidney. "When blood or pus cells are entangled in the 
tube casts, the size of the casts will vary in accordance 
with the particular part of thekidhey in which they were 
formed, and also with the condition of the lining mem- 
brane of the tubes. If the epithelium is detached, the cast 
will of course be somewhat larger; but if the epithelium 
is still adherent, it will be small. "Whenever inflamma- 
tion of the pelvis of the kidneys, the ureters, or the bladder 
is present, the epithelium of these parts maybe found in 
the urine. The cells exhibit a great resemblance to those 

of cancer and may give rise to an incorrect diagnosis. 

^'<6) Cellular or Epitbelial Casts. — These are covered 

* See frontispiece. 
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by thfi ejiithelial cells of the taliuli nriniferi. They indi- 
cate that the disease ia recent, and that the tubes uve as 
yet UuBii by cpiiheiiLim, The cells themselves are geuerallj 
□jiaque, aadgrdiiuUr. 

ANIMAL PARASITES. 

ENTOZOA— VERMES— WORMS. 

The worm-shaped or heliniuthio parasiites are arranged 
in thceeorders, vi^. :— 

Ceatoda, Tromatoda, and NematodK. 
I, CEBTOSA (Tapewormi) 

may be preseut in two forms — (.1) in the immature os 
larval form ; (d) in the matured form. 

When ECKuatly mature, these eiitozoa lue Found in the 
smuU intestines. They are elongated, shaped like a. ribbon, 
audcrmsist of separate segments or joiots, male and female 
reproductive organs being cnntained in every mature 
joint. They possess no, mouth or alimentary canal, and 
iit aill probability exist by absorbing Huids in which they 
may be iminersed. The head is furnished with suckers, 
and sometimes with hooklets, which enable them to 
attach themselves to the mucous membrane of the in- 
New aegnients talre growth nt the upper estremity of 
the worm below the head; the older and lower segments, 
after their contained ova become mature, separate, and 
are diaehiirged with the fweea. "When a ripa ovum gains 
entrance into the stomach of any animal suited fur its 
liabltutinu, the investing capsule beconips digested^by the 
(■astric juice, and the embryo, termed at this e'.age the 
proaoalex, is set free. The proscolei, by means of its 
spikelets, perforates the intestinal walls, and reaches 
some organ titt-'d for its abode. In this it becomes 
exclui5ed from the air and enveloped in a cyst, a colony of 
iodividuals being produced. 

Each of tbeae individuals is termed a iDolex, and is 
provided with a head and hooklets, the neck betn^ fixed 
to a vesicular body containing Huid, Whilst in this 
conditiiiu it possesses no organs of reproduction, and 
undergoes no further development, unless it is received 
into the intestinal canal of aomo warai-blooded auimal. 
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No less than eight variotiea of cestoJa are found in tlio 
haman body ; only two, however, are aornmon in England 
— viz., Tainia soliuni and Tainia mediicanellata. 

TceDia SoUiim (tbe drdinary or Pork Tapewana) in- 
habits the wbule track of the intestines, but eHpecinIly 
the ileum. 

ThesH worms vary in length from_4 to_2.i feet, and 
consi st of a number of Efiuare-ahaned segments. The 
anteri or ext remity (head) ia e.ioecJiogly small^-about 
lEe^ze gt a pin's head^anlia furnished with a Souble 
row of liooirets, by which tttB crrtozoon'nttabhos itself to 
the mucous memli tuno; bt'lii ii il thp huuk leta are threa or- 
TonTaiioEerB aitiiated^ouiid the head (scolox)! Baob ripo 
aograeht or proglottis repreaonts the indGpendeti^ or adult 
form of the acsnal animal, ani contains independeufc 
Tamale and male organs of go aeration. In the centre of 
the segment is a branched organ {tbe ovisac) which may 
contain thousands of ripe spherical eggs. To the litrvnl 
form the.name of cystlcercus taeniae csIIaloBse iagivcn, 
and it eoBsti tutes tbe measles of the pig (mensly porkj. 
The worm is liable tFTjecome developed in persons who . 
conBume'niiSeriiono or raw porlc; ~' 
'^TBenmltreatooajiellata or Saglnata (tbe Beef Tape- 
worm)" bcara a close roscmblanco to itie taiEjia solium, 
bnt it fs generally longer, and its segments are niope 
numerous anflarger. ~The lieiid is about three times the 
size or the tainia solium, but Jt possesses no hooklets. 
The lB.rval form is termed oyitloerciis fieaiSB medlo- 
caaellatae, and infests the Hesh of the ox and calf; tha 
worm is therefore apt""to ba developed in persons who 
Eave eaten imperfectly oooke3 beef and veal. 

Botlylooeplialus Xatus (tbe Broad Tapeworm) i_s 
very rare in England, Lidt peonliar to Polaod, Russia', 
and Switierinnd. OEall the tapewqrmsthia ia the largest 
which infests the huinau sahjoet, having sometimes a 
length of 25 feet, and even more, each foot hsviug 150 
BCgments, and each segment posscasing male and female 
drganr. ■ It only pobschsbb a anetorial apparatus in the 
head, which is club-shaped, with a longitudinal slit, and 
is destitute ofhooklets. The ova are dovelopedtn water i 
it is ^fli ought that in the' larvaTTlaTb the' parasite lil- 
habits, the body of some moll use or fish; 

Teenla BchlnococcuB.— The niatoro worm is rarely 
longer than a quarter of an inch, and consists; ofthreB or 
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tbejoj. Tn the larra! form il ooaatUiilca the 

g j^ rirf, "w Lich oc jura In t!ie" ffuaiaa Lolug, and espo- 
ciafiy la'.tWEyer. ~ 
"~A"fl"li^a«)g)l ceuaiBti of a aac linedjiitli a thin bladder, or 

'a filled with a limpid, colonrleaBBiiiilTia which. ■ 



flout na 



a^sTSSIlef cyatV caire face pl iatoe y Jta", a „ __ 
to thecyst liiiing theTaci'iroitvaFj'iiig in Biae froS_Efiai5£ 
a pea to a pigeou'a e^g. Thcae cysta contain the ecliin 

MlcroaeopicBlIjr. cacli eatalnococeui is an oval -shaped 
uninialcnle havinjj eoine thirty or forty minute cuicareuua 
topllets arranged in a oirclu round' its head, 'wKicJK'is 
Sointed aodTurnislied Witli fOur aiictera ; wlieii the c roa-' 
TBreu viewed with the lieaJ retractt'J, the circle of h oo^ 
apiiearB TIEe"a ring xiT Oio centre of live Budy." 
Ttichiatdry ofa ■'■■'■ 



Bo w'eTa ; elOrar in thg~strffi 



1 the field, aegmi 



tho developed worm. Theae aegmenta are awaliowed bjf 
aheep and cattle. "Evcntnally tie animal by whicR tne 
segments have Tieen awallowed becomes the food of Uiiiiij 
arid then the larval tapeworm beoonies developed into a 
Eladdur-like hydatid. 

■ Xn the slieep it goea to the brain, producing " stag- 
gefaj" in the oi it siBlta the peritoneal cavity; and._In 
man it aelecta file liver. ■ " -- - - - ' ~ 

2. TUBKATOBA (riakea, or nnke-Ufce VarBiltes). 
a entozoa whic h belong to this order are minute, 
MlA'a lly pointed at each end, and are not 
■"^nts. They aie furnished witii two 
Bituateif on the abJoitien -flud the 
liey are deyoifl of aaiis,t)iit"posaBt3 

_„_ _ j^urtatiiig alimentary canalrwlTijll"U" 

[ nol'.oiveil out In tlie aubstance of the- body, and is anr- 
Tointded by no perl-viaceral cavitv. Both tnale and female 
tJIfffllls of reproJuction are foanain'lto same indiviJuaf. 
"""The larviB have no hookleta, an3 are never cystic, but 
ftro'Ti'eijuently tailed. Flukes ohielly infest tho liver 
and intautinea in man and herbivgroua animals (liver 
flulfts). 
" The ft tike diseu Ba is produced iji ah^ep (iius : — The 9V?, 
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paBB from the_gnll bl J Jcr of an nf oted i 
th lliB ex pn 
s tndt on be'nK f nnd Ih 
rep Qiy "l iti c cul r c I ate! enbjcuB ii_ 
movB Hb' ut anJ BeTo e loiig~'Be ome fi^tel to 
Eoffaac such >a a alug r s a I IT y ther alit 
OomTt o n and a n b the F n f t IkdJer 1 lie 

ETgaTa t mtd a cercarla sac f m -vl In mcrous 
"ftal a c c rio t It At umb of 

1 }up wh ch are 

I In ( t eathe tba 
t1 Ri' 3 IS ealen by the 
I 1- nto a perfect flulto 
Li ly t baa po a bly been 
tb an tiqaat c plant such as 



IM7. V 

mat ]])io ta ^| 

nt~onon t^o" ^^^^^1 

e batcbc^ ^^^^^^H 

'l ^"^ Tomr ^^^H 

■ alter f^TT ^^ 







J been foond in man : 



tffnnk w tl wate 

Nino flpecieB of trematoda hi 
Bimonif whiob are the following ;' — 
SiBtoma. RGpatlDmn, or Faaclola Kepatloa, is rare 

in man, and it is only i'ourid in the gall-bladder and daota. 
Tt ia common in the eheep, giving ilse to tbe diaeaBe 
termed the "rot." 

Olstoma Crassum baa been loncd in the human duo- 
denum, Slstoma Iiancoolutum is a Tcry rare form, 
ttlstoma Op&thalinobluiii has occurred in an oyo afTected 
By cati^r^ct. Slstoma Heteropbyei has been found in 
the intestine of a boy at Cairo. 

Blibarzla Heeniatobia — In tliiK form the male and 
femaly are separati^ ; tliL- latli?r is mnch the larger. It- 
liia bePti'dlacoverfd iii thi; Cai>e nf Good Hope and in 
Egypt in tba bladder, kiJiicya, uretcrBl 'gjnJ ineaenterio 

Through the irritation it escitea, ht^morrhage and 
inllunimation are induced in th'e organa it inhabita* 
Wlipn tbeTcTdneya are the seat uf the parasite, a form 
of ba^maluria is produced ; when the intcatices are 
affected, Bjni[]tom8 of dysentery are set np. 

The presence oF tbo Bllharzira cun'o'fiTy'be determined 
" ' '"^ — "" -a in the 

3. MEKATODA (Sonnd Worms). 

A. number of different tamiliea are inclcded in thiB 

aiSei Tbe'^orniB are elongated and slender, anrdevoM 
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of joints. Theypoaaea a a mou th, alimentarj cani^l, ; 
majority are parasitic only diii 



ciis^nce, ^il tlicy 

most impoi-tant varieties :— 

Asba,rIs_&uinbrtca"d«B (the <Toi 



Tmga 



lundWorm). 

— riiis worm vari_ea. in lengtli ti'uiii 6 in ](l iii,;h>.'i. Us 

boHyis reJdinh jncoloar, ta[)tiin!; t.iiv,tr.I-i 

anil its fjeneral appHaranuu olmi'ly reficuib 

ea;rth-ivOrm, TheheaiFiB tuiiinEiatijI lj' 

aSd utiiftirm papillns, whlchsnn'ounil'tti^ 

capable of Bpreailing out into a broad 

(Turing tha act of suction. Eacli p;ipil 

InterbaTlywitli'microaoopioteetK. The pos 

oTJ li^ m ale is bent found lite a hotil, the cofrespondinjj 

p art of tlve femalar-beittg ^ilited anl oompiiraEv*Iy 

BrandorV The fecundity of this eiitozoon ia ^eln;lrk ^^l>l< 

ifiS^body of themature female has been calculatiT"! 

contain siity-four niillioas oT"egg8 nl a' given 'time." T!l 

o"Va probably find thi^ir way into tbe alimentftry canal h 

iVrtrt[(iErrriiita and vegetables, or by ' 



cuuty, 



i. farniih,,^ I 



ietly thi' 
1 the msophar 



1 fntestinea, but it 
stomiioh, and gall^ 



may present i: 
<fucts. 

AHoarls Vermlonlarla — OxyuTis Vermloularls, (tb« 
Thread op Haw-worm), — Tbeao miriiia are termed col- 
lectively ABoarldes or Oxyurtdes. 

Aacaridesresembb smalt pieces of thread, often massed 
togettJefTrrafititr balls of considerable" si?:e. ''Tlie male is 
bQtdII ia comparison with tbe female, Tbcy are of a pale 
silver colour, with obtuse and rounded ciftfemities, Tha 
femalek are moro numeroua than the malea, and are 
fecogoised by their whiteness and thictrieBsi itnd by their 
fine-pointed tail, The head has thr ee pa pJIltB. As tliOB?' 
■worms exist in largo numberaT^hey set up groitt irritation 
aTthe margin oftlie anus. They frcijueiitly o'riiwl'ouf 
oT the rectum, «nd may be discoveraJ in thobe3 and the 
clothes of the patisntjthB7'often""6cca'Hion vaginitis la 
{Ee7eMtatrffiirifrila"tron"'of the ponJs in the male, Thej 
infest the largo intestines, ospccially tlie rectum,. 
"The wornf, it la supposed, is adrnrited Tnto the intes- 
tmeT5"t(Ifi Bhlbryonic condittn^7t5I^5gh' elitrnsunooplieii 
or 11 nripe~ Fruits ; but water ia a more proiiablu vehicle Eor 

t^'iiiUuiinitisn, 
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Trtc Bq<)eiiftBloii P tipar (tbe X^ons Tbxeaa-worm). — 
Ttie malo tric htiCL-phaTiTB Tb mora slcnJer and shorter than 
{B^ fe roil g', Tlidse worms differ from tte ordinary threatl- 
9WS.T~iK tho Tnet~that their lotigth is greater,"tKar 
aii ten or' two -t5 ird b extremely tHn, and their poaferior 
third of'comparntirely large site. They chiefly inlialjit 
the cEBCum Dud nolon. They are rare m this oountry, 
bnt com rn or^ in_F ranee. 

^sadi-Kj'Bta.x haa been fonnd occaBJonally in tha 
horna n Bubjcct , but ifcKieflj occurs m the cat. ~ItB £ead 
is B pear -ahaped ^' ~~~~ 

"KtB&fi^nSpbttlla. — This ia a, yery email worm , whioh 




roilrrl up 
V Bf rmty oclfa *t cither gi 




iienlary caniiJ ; 

«t, Tnbulnr aac, with gruDn- 
]ftr body, eitondiog to e, Tho 



I j^^L_«™t '° tie Bnmaa Tjodj in a free or enejsted 
J ^EteT'Sifl when matnro is only abont ^ inch in 
I ^ngth." "t^lIieB eecyBted, it is seated bbtween the sarco- 
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lammft of the primitJTe muscnlar fibroa, thft capsule 
Twu uBim g mora or'loaH" calcified: 'It TB frEqnelft!y~Rnria 
m Ihe Jesh 01 tlIB"pig, ~&xi$, wKen raw Br insuEcieutTy" 
r^ so diseaBed is eaten, digestion sets free tli^ 
anoyBteg IficTiinie ; these then aomincnoe to de^'olop, 
flSmHerleaa embryos Tieiag produced in the inteatmeB, 
fWlH Whlah •thS7"aftygt rgg" to the nmseles, 'sefling up 
TOJTa Ht ltyM pliimti6nErtlT6y"bgc6aeeave!oped in capsules, 
i n wliich c bnaitlOg'BieyBTB harmtcEs. The trichina are 
f55H3"mTfeelSnscnIar tisaue, each being coiled up within^ 
an oval cyst, and appearing to the naked eye as tinj^ 
"white eriiins. The colour of the affected muscles is pal^ 
reddiHh grey, Bpeciled with Buiallljglit points oftrichinm. 
wTiich~BifSt in all stages' of "deveTopment, Ivmg upoa ana 
within the sheaths of the muaoutar fibres. ITieyhaia 
been found in all the voluntary muBcles, and have been 
Been in the heart's substance. 

" BUeroacDpioallyr the trichina spiralis appears of a 
spiral form coiled ijp within the aarcolemma of the mus- 
cnlar fibre (Figs. 30 and 31). 

FUariB MedlneDSts (tbe Draannculiu, or anlnes- 
worm) m ahoTtl-fg inch thick. but may be 6 feet long. The 
female alone occurs in the human body, and the worm is 
only found in certain tropical regiooa. 
■"These filariee are thought to conatitnte some of the 
spebies of " tank-worma," since they are believed to per- 
forate the skin of persons bathing in the muddy water of 
tanks. The paTasitfl seems to remain inert in the tisauei 
lor about one year, by which time it baa become disten^gj" ' 
with yonng. It now adsaaces to the surface, and forms, 
a blister, upon the' ba'rsting of which its head appears, ita 
young are discharged, and the parent worm is gradually 

FilEuia LeDtlB has been found in tbe humnn eye, 
Fllarla SanKnlnii' Koiblitls.— The embryos of a very- 
small nematoid worm have been foiind In large numtera 
In the blood, in the urine, nnd other secretiona of jjersoha 
m India w_ho were suffering from chylous nnne and 
etepbantiasis. They only differ from the young oT other 
hetnatoda fn being ehveJopad in a delicate tranfiparenl 
sheath within which they can be seen to contract. 

ScIeroBioma Ssodenale inleats the small intestines ; 
it occurs' chieSy in Italy and Egypt. Its head is round, 
lad foTU^Iied wSli hooilets. ' ttjiiatCm largo nmnbera _ 
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and, bj the freqq ent minute htemorrhagea it oooaaionB, 
in^^ set np a yarietj of anemia, termed Egyptian cMb- 

^'StroDrrlvs Blgu is rare in the human being. 

Btron^liu Sroncblalls tias heen found In tke bronchial 
glands. 

DERM 4TOZOA— EOT OZOA. 
These are the animal parasites whichjace fonnd upon 
the surface of the skin. They are the following :— 

PKDXCVIiZ (liloe). 
Of these there are three varieties, viz. ; — 
Pedlenlna Qa.piua> infesting ' tho head; PedlotUn* 
Vabia (thb crah-loiiae), iaEesling the iMWkter; and Pedl< 

Fig. 32, " " 




louse). ThoBe paraKites occasion aT disoriSerod state" of 
Ihe skin, termed pbt&lrlails or lonalnes*. 

Tlio Pedlculos'CapHiB {Fig. 32) otrciirs chiefly ou the 
heads (the top and liack) of badly noiirishei and unclear 
children. The " nita '* on the hairs are the deposited e; 
of the nariiaite. It usually causes an eczema or an i 
yeligo by its irritation, but in a "health ysnbj Set it n 
raercly eftlte" a' pruritus'; soicetimea it prtdufes a 



The PedlculuB Pubi9"(Fig. 33) generally inhabits tlie_ 
^ '" '- ' ■ ■Uage' eapeeially to th^ ^ 



_. q . laritW" TJubie fcgiuuR, and 
J(iu-8~dlose to the sldn abont tbe scrotu 
ftud anus, appearing as dariisL apeckj 



"(Fig 
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hair with it s foralega, and is not oasiljLdetaclicd.^ It is 
foima'm aj]7iTES; ii^ liT cBnaren, "aid not nncommonty 

'"Tia Peg jcvi ln»~C o nioria ~o r Vostlmen 

of a whitiBh iippearance, and'uiayTia J- line 

JrVngtli". THiTS poJicuTi ' do not ^ jm, " 

Dot atuTurnTKb ed w It'll a [jjuIiuh ms ^ bjr 

ghjcli tlie y eltract ~&ti)t)3, an JTEua "pro- 

daCB B. cfiurkct^'ristic li;BnioTrliugur speck 

on'tKaelin. They iira moatly To On il," with 
^heif wLitish.'-atlintns'oyii, In" tlie Mas 

oTlilTen- heirt tlie sfcin. Soma Bnthors 

torisider tliat tlia prurigo ot' old persoija 

il ^e to pediculi, but this is deoied by 

otFcrs. Pht>iirrasiB~corporis ill theearTy 

sEageais found abontthe shoijldErfl, neot, 

and claViclos, and in chronic csaes"apon. 

fhe to{ly as welt, biTt the pedictrtrthnffi: 

EelvesTnlVst the clotTiea, and not the body. 
AC AniTB BC.&BIEI (tbe Itch Xn-~ 
Heot)7=TulB ia the canso of the disease 
known as the itcb. The diaaase (aenbics) 
f&eTF dependa eflsentialTy upon the bur- rUorr'JimlM 
rowing of the BcaruaBcabiei. Tho famnle (ttmnio), found in 
acarns is the more important of the two, iibtliirinsis oor- 
Biiice she alone burrows, the ni'SIe fiTmpTy poiia. 
wan J orin glover the BQrfaca. The fomalo 
gets beneath tho'sETii, and establishes a canioalna or fur- 
row, in wEioh she lays hVre^/ ■^eae lurrQWsorcani- 
cnli way be detected in the sliin. At the esfrennty'oFeadli 
(urrow a minutu whitish olovation^niay bo ubservpdj 
^thich IS in reality a thin epidermal laj-er covering th^ 
mse'If. By" ralaifig"tliis layer with a penl^iiife, tU^ i 
~~~^' ' ' ' led. AlthougTi piigu'av, 

„.. . -_ t - - - __'e dcscti^ciT, ji'E3Tie ToaJ^ 

cabieg ia obly the acsctts IB its burrow. All" else *~ 




andher . 

ar, a n3 "pn stu lar' BcaVi 
_ 1 ia obly the acsctts i . . _ , 

Becondaty to tho irritalioo occasioned by tlie parnsito. 
T^oEief .seat's 'of th6 disease ore the thin ATa tetweeiT 
the fingers, the wrists, forearm, belly, thigha, and es^* 
pecially the upper line of the penis, 

■When fully giown, the aoarus has eight legs attached 
to^ round body, and has a projecting head. The font. J 
Sont~leas are furniuhed wita Buctcra, the four hindtiri 
raostwltli ha-ri. The malo ac!itua (Fi^. 35) ia smaller 
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than Uio^fem.iJe, which la aliont ^'j, to ,'ij inch long. The 
fnuei pair of posKrior'lega"5re TurnialieJ with suckers, 
and the genital organ s am wsU JO a rlje^. The yoang acari _ 
^ve sis legs M firat; thej than cast their akin, anJ SrS 
provided with eight, legs. The egga are ahoul "^ Iiue 
DToaJ'and jj Ijne long. 

' ooJstXDonsiB, or tMmba.— These constitnte tbe black 
BpecSa ohserTed. onthe'face ofadblescfliits "and adults; 




Aeana Scablei (mtJe)- 







thejr arc a _ _ 
matter.' When slight iaflanimation is excited, the affec- 
tion terraeSa'ctid pimctafA ia produced. The skin ia 
groaay -looking aod thickish. The secretion i^ retained 
and inspiesatod. The dark speck or point is occasioned 
By the oirt collecting at the apex of each little gmh. The 
HebaoBoiia' matter cftli be SqUBEzed out of eacTi follicle, 
and is supposed popularly to resemble a little maggotii 
The mass itself is composed of sebaceons matter, epl- 
tlietial cells, BTimeroaB minnte hairs, and one or more of 
f'Byw!im ^rf sesrae, termed Stcat'diiooD, or Aearus' 
niUcinlonurt fRg. 36). 



VEGETABLE PARASITE'^. 



VEOETABLB PARASITES. 
Bacteria, Bacilli, &c. 
_For a long tiing the o]iininii lins been Belli that thcr 
mnet be aome apBcIal taTuse for anuta Bpecifio dlBpa.iqaj 
slncetlie poison f rqm w^ioji eajh avieua multiplier '" " 
most remartalile ni in ner, a siDgla case poGsiblj caucvng ' 
fEo deatb of millions when introduceJ into a coiKmunit/ 
51 persons. Whatever tliia poison was, it was inappre- 
ciable to the sense a, and ivaa called the " oautaslDii " "oT 
the diseaiet It woiiU'sffCm that the coutagi m t b 

soma ^ivTng brgamfm," aii3 "tTiis theory 13 t m J tl 
" OD^a^mnvlvam " or Germ Theory. Act p all 1 
m^T)FHrawTi hetweeii an infective ili^eaac u.ai a t m n 
titToD. 

rn-llj 1 It i Q 
I thai tl 



germ theory ib the one inure i^'en' 



Elant (aaBcharomycos o'efciTiaiiB) ■JsTllS'ea'trEe ofTHe aTco- 
oHo fermentation! It must he proi-ided witli food, aiicn 1 
iiB sugar, with nitrogen, aud~oorntn"tT10Tg51Ii6' materiar^j 1 
its life-acfion produces areohol, carbonle acI3. glyce"'"" 
a^ snccinie acid. The auppoaitiou h that the food-sl 
pass into the cells, by which h taken what is ret^uiaJW* ■ 
fofthelr'own (jrowth and repair, and wliioh throw "baoF \ 
the products of their action on to the fluid. In the s; 
manner, then, as the Me-consUtuents are formed in an 
bcpatio cell, au does a yeast cell form the foregoing aib- 
elanees. 

The BO- called Pbyslcal Ttaeory holds that fermentd- 
tiun consiflta in a " mohcnlar motion" which is trans- 
niittcd by albuminoid particles {ferment) ' thehise lT'mt ■ 
iindergoiQE deeQmpoaition.'t.fl.) ttie seat o f " wo tor decaij^ ' 
to iinstaWo orgnnio compbanda (fofmontabTe subBtariccTT 
- fi. '— '— -^^'^rrifea'ltt;Ti'6ffaViff,t1iat,aHIrf"^ 



.' The concinsion 1 



this laaPTTSffie^ tKeory "may be jjosflible tTieorelically, 
evidence seems to demonstrate that the vital theory u^ 
true practically, and that all i7ia processes tahich orj , 
gencralli/ recoi/meed as finneiitations and putrefaction, 
are due to the action o^vegelahle orc/aniamt.^ 

Tho vegetable organisms conneatBU with diseaaea in man 
are tu^gi (helonging to the group of Bo-cal!od aohlor o* 
phylloag thallophy toB) , and theso pathological fn i^ TSi 
tKriolloWiDg tfiree kiudST= 
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SCHIZOMTCSTSS F n Funs 

Ihe scliiKomycctes aro most extcnEivclj diffjiiim], 
throuj^liout nature; no simce, unleaa it ia produced urU- 
iiiiiallj, is free from lluim ; ^hej or (lieir sporea ara toil- 



1 



aOHIZOMTCETFA 




Thfl con ditjpajL ot growth 



e dee troTed t a 
BOige species the po 

the boilmg-pdin Tom g 

neccaairy for itiei cjmpktu destrucLion. 
" £^ertain.BpepioB_of Wteria live in fload organia mattar, 
aj^ aretheraaelvea ,tlie direct ciuae of pufferaotion. In 
" ^n "ftfUl irnuli] be onoiimbei-ed % dead 

« fartiljtT of Bi iila is Jiruotly alt[ibLjt.LLl>le to 

J.--.LUJ :__. _ , ^ub^taQ'-'es a.-^ cou- 

rbud bjT 

1 certain eubstaucea tentied 

, , LttaverLO allcalQi'da) are formed^ these bear a 

atrqnp resemlilance to vcgetiblo alkaluiili, and are poisoa- 
0U9, Bnctpria Ijj whiqii piitreFaction' is aef up maj So 
termed Baprojenlo or septic. The bast known farm, th6~ 
fcacterlnm termo, probably covi;ri iiuiuy Bpccieg, 
"tlHo'.grOQp of lr.i,.t,.i-[i. il.jiiriib {i. (-..-ijHni-! fliiida or 
Bofids. ancTi as mill,-, bui.;..'!', eii ■.■'.■>!;, atiil bt,;jii, prodaciag 
cTiomidal changL's, cllIIkiI ft-njiiintatiimi — c.j., vlnojaV,' 
proH5cG3~ffQm sugar bj' tlio autiuu of baoleriuiS acfliij 
lactic iicid, from millt bj bacterium liiotia ; butyric aoiqT 
1>^5SmuB T)iit^ricu3:_amm-onra, from"" iiriari^-^-ssf 



^^SSmua ^iityri „ . _ . 

3)B. Those baoFeria are termed fofmenta^i . 

ErmoB-cnto. CerEain apeciea of bacteria produce colon red 
HubslaDceB (re3, blue, green, or brown), and ha¥e_ been 
called oliToinoEeDTo' 

Septic bacteria wore at one time regarded as the caaae 
oEjvariotta (TlaeaaeB, T)ut_ £be majority cannot exiat in 
tcaltfiyinodd^orliBBueB. They may neverlhelBSB Hve in 
gangrenous or doaJ^artj, andl'^ara hablu to "Ee 'nirbosrei 
by piiB or other morbid produotg, 

TVith regard to wliether the living tissues and blood 
of healthy persons contain bacteria tiuJer ordinary cir- 
cumstances, the vcrdiat of the largo majority oE ciperi- 

"men tera ia to "the contrary. 

~~Th"ff"Bchi«omyoete» are olaaailiei aa follows ; — 
Pondii' of "BaeterlB. -^Simple forms m uBt be looked 

npun B8 single cells. Unilad in var jpas w a ^a, oompbaigT" 

fprraa are proJnced, 



4 



134 PATHOLOQT AND MORBID ANATOMY, 

The Bingle-cell for m ia a miei^ oMKni ; tTO- celled for m, 
a. dinlqfoiriis : tSrii or pjSr fl'talla. a slreploweeui, ffhan 
numero"rcBllB (^oloniflg) grefo^d£onPMteJb^.ii^- 
cellular gelatinou8-B)ib9ta]iai»,t!l?_!£a*'^".^LAT!?E 1™7 



e Tiiiioelltilar, and mnl- 



;i; (b) Rods of variable stapo; 

lortaorew 'tormsT and" (S) UegeDeratiTTo 



I 



' f . The BinKle-oellea Forma 
tiply by fiaiion . " TTioy jhoTude- 

Ih^Bome bacteria, cilia or flagella are obsaryed. 
II. Comblnatloiia *r~BInBl«"'CiIU.^^o^ rnlerveains 
sobatauce. 

direction only : prod.5g1.ng foearj, 

: (5)^rowtli in various diroctwiia 

i or lamina resulting, (c) Growlli 

solid maaaea reanTEin^T 



*^R)"Qro«th in or 
thread, or spiral fori 

eitending in all ihre 

aa g ircinfB. (cl) Agglomeraiio'ns or oerTectry trreguEir 

111, goog lUEBi or Colonies 

gelatinona in ate"r"iu\jiro3 u c i d ; 
ot^SfflU! KiSyToJE' a zoogWa 
turn a microcoqcos, a bacillus, a leptotot 

^wo modes of formation are observed i 
which prodaca apoiea— vij. : 
T XnOogfinDiis, in which the spore if 
the ceTHmembraae from the protoplasic 
anthrax. 

2, tuternal Bpore Forma 
orrfne segmeat.oE & chat", ig 

"^^'Tias been stated that i; 

identical witS Vccetable cells 

' Bacteria by which EnSpiicn.ou3 spores are formed have 

been teimed Eadosporal Cocci, of tiniply Bacteria. 

Those by whicli nrth-osjiorcs or no aporea are formed 

feceire the na.nie of ArthToooeol or ATtUrobaoteiia. 
'^n the so-called Coco aceae two famOica are recognised 

according IB the presence or alisence of endogenous spores. 

Thus; 

esB, in which, according to tho dif- 
mmnatioa of the *ells, ^riera are 

he cells formiog chains. 



enco of JGterMllnlar 
rm /ooglraa, BoJa 
9 species may bo ia 



1 bacillua 

OD, in which the cell itself, 
inverted into a joint-spore 

the aporea arc 
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2. Mcri>it /i, or Meritmopnilin, the colls fn rming pli 

3, iVarcy iig, cell a Toi'fni agll.agfatsj or "Tales. 

or clam pa, 

S. jlseocoMij", tho coooi being united in gelatinons pel- 
^eIebT ^ 

U , EDflo sporal Cocc aeeBO: chiet genna_ Le^UMnosios. 
Uacltirlacete are^^mtleir into t!io foTlowlrig gronpS, 
accor^ngToTIie prosunoe or absonco of dnaogenoaa 
eporea ; — ; 

C gp ora -f orm ln g BaoteriaeeEB, or Bacilli* — Itoila of 
all JengtHaT^ot BnSietinies bo alio rt as to b'olQJiatingniHh- 
iETe frorn'mTeraca cSb Genera nre Iwo — 

l. iSaeiUnf. — itods not a!t'aritin;Tir5hauo dnrins spore- 
formSlT on. ga i n MSlttus aatjiraola. " "^ " - _ ■ 

fbrrnation, or always fuaiform. (Bpiodlc-shiiped), as in 
oIoBlricliom butyrionm, 

1. ISacterium, etriotlj so ter ineJ ;7noia(lc 8 straight rods, 
forming no spores., 

"T^ Proteus (epiJ-ulina) shows cocci, chains, ruJa, an3 
j hTeo^ s. ' Tn certain Htagoa,"motiTo.' 

In the apifaT~Bacteria are aeon forms with andjritho_nS_, 
■p o ras p ~ ' 

£. ^Iro-'bacterlaceae, — Ilois small and cnrred, rfl- 
gemlliPg "the fragments of a spiral, and known aa 
"cQmiina^ dnlliT ' " Jfay niiite and form corltscrew-liko 
thr^ada. _Cfe5^ra are— 

]. Y'Qrjio. — The rods enlarge, spores forming in tbo 
dilatedgart. 

Z. l ip iririaTn. — Spores formed wjthoat alteration of 
sbapo orfbe rods in some non -pathogenic gonnra. 

~P. bptatrlcbesei — ITarly stageB, roila or cocci; ialor 
atatfei ryif il L3 To7B\ B, flpiral o r Btraijjht . Piff eringf rorn^hjl 
tTrrenfls foraieJ by bacilluB, Ac, aiace th threads exhibit 
a di 8tin elioD between" tli e~fore ena and tho base, at whiqH" 
'they ar e 'atla etie3.~ "gejlflra arc — " 

'l.'C fflnat^rw .— -Thr eada and rods distinctly articulated, 
and Bbowing a sheatE^ 

^^rXejiioffina — Thread^ nrticulated or non-articnlalcd, 
withont a fdicalb, "One apecioa occurs in the mouth, na^ 

ine¥mcd:.3=(Dniri»;T^f5ri8: - - 

O. ciadotiioheee, — In rods and sbeatbed threads. 
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spiral ox. UIldEtLsj[§.4* Genus js cladotJirix ; Yfilji CQiXUQiQU 
in water. One TarietyTias Eeen discovered in the human 
lachrymal channels. - - . ^ . ,. . . .-^ - - 






Analytical Table op Bactekla. 



n 



' Arranged in chains Streptocoocas (chain«€Occi) 

fours or " ' 

chains . 
eights or 

chains . 



•4 
o 

I 



»f 



» 



small 

• • 

small 



11 crista (plate-cocci) 
Sarcina (packet-cocci) 



/ Zoojlaa «. J "ii";™";^' 1 (ma« 



** 



-Ascococcos 



f (pellicle- 
i cocci) 



1 
1 

i 



5? 



I encapsQ- 
I lated 
\ masses ,, 
/Lonnror /Th^**^' straight or wavy; no endogenous ) Arthro-bao- 

shorter I ■P®'^** » tcrium 

B u i«r I Threads straight, wavy, or spiral; motile; \ Proteus (spl- 
J no endogenous spores ) rulina) 



shorter 

threads, 

without 



Threads straight or 
wavy ; formation 
of endogenous 
spores .... 



rithout alteration of) t,-„.,|,„ 
shape of rods. . J Bacilhw 

'"Iha^r.'"! ?'"!^^t } Clostridium 



distinction 
of base or 
apex 

Threads, 

showing 

distinction 

of base 
. and apex 

^'threjfcds ] Endogenous spore?, with alteration of shape . Tibrio 



Threads without a sheath Leptothrix 

•Thread. wUh.. heath {»^>-»'««n ; ; ^,^^^1 



This cla ssification is^ one of forms only, and how far 
these forms represent actual species is uncertain. 

With reference merely to Radiogenic bacteria, it would 
BufficeTib recognise four principal groups — viz.: 

J. Mlorococcl. 2. Bacilli. 3. Spirilla. 4. Bacteria. 

The term Aerobic has been applied to those bacteria 
which can oiiTyTive, or grow where there is access of air ; 
Anaerobic to those where air i s excluded — i.e., beneath 
^T stfrBte^ 6T the ffuTd or other'nutritive m edi u m'. 
""'Artificial cultivitronw employed to demonstrate certain 
characters' derived ffonTThe Jnaodff of growth, since the 
forms of bacteria do not aTways" affo rd" c onstant di stln- 

guishing cl.aracters, and the form dfnumerous apparently 
iffereht"s'pecies is identical. 
Cultivation of Bacteria. — Nutrient gelatine is the 



^V CULTIVATION 


OF BACTERIA. 117 1 


^H ptpt aiMamaat-imii. m 




material be ng 
E gfllatiiLa to 1 

T m d m 


H 






H^ 




g 


■ 






^1 




^ 


^1 






^H 




P tc 






U 


^H 




ea ry 


^1 )J g 00 F 
^^1 Tb M b a cu 

^B wJ^TT" itot kth-mt 

^^H fl* p B1 

^^H fhef gftirgm h« 
^^H to"h -belled pmibm '^Ti 
^^H Shd th "wl tnlmwn rb abe m 
^H b to '^^aln, b ml) w 
^H r -bj w li a Ee 
^^H After a time growTEliasueB, the gel 


3 ii 

r b 

t 

k 
"Wli Irthe trt! 
B w "b m 

^ t a 

b m d 
tT crcFf ti p la 

p Vll d 

itme becoming tarbid. 


^^^K 


ii 
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or dafiajta maa aea being fnrme<!. Bjtho forma pro4aced 
jiforant ro eeiei'miiy be aialinguialie37 regard boiiiE had 
-- " ■^— " — ''\o gfowtli doea or does not liqneiy thr 



-. .. iqne 

wfietfier babbloa of gas are evolved o 

Tho rapidity of tho growth and the tern- 

le ratnra at whioTi )t takes plaoe are other miportatit 

Plato CultlTatloiiB. — Tba p late mothod is employed 
when there is a mixture of orfjanismB. The orlgiDal tnSe- 
CuItiVation la place d in a, fresh tahe of gelivtine, melted By 
heatj from tnia tnlie a Bmall portion may be" iplrodaceS 
ipto' B aecond. taba s imilarly prepared. Tho nontenta of 
the two tnbea are poured Beparatcly npon a glass plato, 
then carefully spread over it, and allowed to aofidify. 
Tho platea are now placed nader a bell glass in a moiit 
chamber. Organisms will be observet! to spring aa Sso- 
Cfed'ciiltivations at different parts of the plate. 

Another method of cultifatioii is to spread a aingla 
drop of ge latine on a glass slide, and allow it to solidify. 
Tap organism m ay then'"bi sown mlinea or atrealCB," aiid 
iis' development watched mio/oaeopjcally. 

For microscopical oiaminatioD, cultivation in the so- 
caHed "hmfging dfop''"i8 very useTiil. ~ K glaaa alide wSt 
a hollow ground in it [forming a shallow cell )Ta required. 
Over the noUostia. placed a cover glass. th_e_tLnJerTiirfaee 
ot wEtch is moistened with a drop ot nutrient ITqrild con- 
taining a minimal amoaiit of the organi.tm. The edges 
cro rendered air tight by a little vaseline, a moist chamber 
bo ing. thus locmed . 

Contlnneil CultlvBtloiiB. — A^owth having been ob- 
taiaed which coneiats of one orgaciam only — i.e., a " pure 
Q5ltlV"ati6it"^a ftiinnt« portic ' ■ ■ < < ■> 

freah golutine 'Inbe. and cari 
goii^TiTtionBr ■In~thi3 mahnei 
eepBTnted from" the organ ian 
tnperclB--baciIlnB has been car 
nerations in nearly two"yBarB, 
longer aeriea. 

The cnltiyaied badterium hi 
the bloo^ or ti.isues oE a goit 
latlon may then be made Trot 
of another, and then through 



a be trana pi anted o 
ed" on througTi _ 

. ThB_oiiUivation of tba_ 
ied tHrougTi thirty-foui ge- 
and even through a much 

B been also introduced into 
ia-pig or a monae. Inocu- 
this animal into the body 

__^ umerons generations. The 

specific diseases has been establis'hcdTby 
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^ 



TWO kinds of actions are set up wlien a. ^ 

mnfaia la introTuoeaTnto the body. "X^e^ril a 
oF'BIittiigos in tissues, rncTndiEg Jeatmotiou of e 
and new growth; the aecoiid geveral — viz., fo7or ana 
caoliejiia. The most perfect combination of local aud 
Rene fal diatijrtance ia Been in tubercle: ~ 

The mioro-organiBcaB eapeciaTIy SRack ti a sue- eel Is and 
miff ratofy leuobcy Ebb. A notable' increaaa in the size oF 
elementB is extremely character I a tic oE cbronio ■bacterial 
jnffanimations. The spread of bacteria! infection is aaiil 
Co Ti e caused partiiilly by the mullipli cation of the organ- 
isms"; but eonaiflurable areas of cnan^e may "bo foand 
which exhibit very fuiVofgaoiarna." Many tTiberclcs witB- 
out b acilli may be obaerveiJ in acute" tiibe re alosis of roan, 
oEhVr siii:i"Idr'tubLveIes contaioiiig them. The majority 
of bacteria pasa easily into the lymphatics, anii from them 
into Ihe lym"i)'j-i,'Ia!iil^, Atfer pasjiiug these gbin'is they 
maj^ reach the hiaod by the" thoracle duct, auJ in this 
maun ei' be conveyed to all pai-ta of the body. A special 
particip ation of the thoracic duct has been noticed in 
B oma c aaeg of acute tuborouInBi"a. 

Other forma of bacteria paas into the veins, a coagulam 
being forracd, whicTi ia penefrateJ by the m i cro - organ ia ma, 
and,' the clot breaking dowDj theao are_ carried into the 
qrCnTation and produce pytomia, 

' UiiriEg tho oircnTation of bacteria in the blood they 
miy befidme arreated "at various polala with the forma- 
tion of aecondary"3epbaita, thus eBtablishlng new foci of 
dilBaBe.— A blockage is more likely to occur in the first 
ael of capillariBS passed through, as in aa ordinary em- 
boli sm. 

In many bacterial diseaaes the Inngs are thus affectedj 
M^n pytemia, glanders, and possibly in aome Instancea 
oTgEfieral tuberculoaiB. "When the portal circulation ia 
ftivaded by bacteria the Tivec will be the aeat of tha 
earliest secondary foci 6T3iBeS,Sh: ~ The synovia of joints 
ifflpear specially liable" to attract wandering germa of 
3^ase. Micrococci in considerable namborB have been 
fouiid in thTJoihls in'tbe suppurative arthritis conaet^uent 
flpou auarlntinn, Some of the organiama are eliminated 
Trotn the ayatem by the nrine an d ra Ctf B 1 n' fltpH theria"and 
py!HWta;iSB9 [llH UiLui'Ouuciiiof aeariatlna ha\ 
■filhekidneys.the pyocmio diatiactlyinther- 



tuberculosis an3"^cillas atilhrai ha 



n traced 

^ Bacillus 
e been observed' in 



_^ _^ ___ f sagrqpEjtiQ or patho- 

io. a ftar ^ in trodnptioa mtp_ijlisal^3i bodj", dp e 



As the aymhoi n (the Greek m). mwrommetre, will bo 
Constftntij qsed id suooeodioK pages, the following maj 
bs foitnd aseFul : — <, 

The micro milletre, fi = yJ^u of a millimetre. 

Tlio metre ia a unit oE length, and la equivalent to a 
little mora than 1 yard— viz, 39*37 English inches. 

The metre may therefore, for the sake of oonvenionoa 
1>0 considered ai equal to 40 inches. 

Now, 1000 millimetros are eqna! to 1 metre; and since 
tho metre = 40 inches, 
a°* -nrVis oE 40 = 1^3^ = T6T! = i'll 

therefore, I millimetre = Jj inch, 

Again, p. = x^'un of a millimetn?, 

aid TtW of a = TSthTns ; 

therefore, tha mioromillatre, p, = Xihov '"o^ (roughly f. 

Allowing for the 63 innhea added above for the conve- 
nience of working, it may be stated that it very nearly 
equals VT-JiifiT inch. 



V&THOGBHZC BACIX.&I [KVMAir). 

BactUui Antliraoia — Th □ n nth a ^1 mo 

fever In thehamaaabj t L w a m Ig antpu tu! o 
wobl-sdi-tera' disea T!i b IF g 1 pa at Ij 

Istgo.Rize. audthcret m a 1 n th n t bac II 

The lods pre3ent_ 1 ply tu tdnd ndaefm 
gto 20/1 long and Itl /ithk "nhntlyha? 
>uT;ieJ Iheir len. th th y d vid b t [ It at d at 
SG° F. in nutrient H 1 th y w t t I l f 
but;utly couvoluu-^T th 1 1 I th il Jiial 

clem 



fe 



nfter 



f tl 



II 



d f 



b d 




BACILLUS TDBEKCDL03IS. 



to a. Lot Eolution of tucheine for twenty minutes or jnora. 
they im,y i,c =t;iined reJ, bat they are uot at^imtjjl.bjL 
amlirn: 'lji-'--> " itli Llif orjinary procciaes. A ti'mperatura 
BJTow L^iliii^'-pnint kills the bacillus. On (■xi-..j:iiiro to 
m^st bi\,t ui ':i-j^ after fifteen uiiuiile.i the spores ars 
(lesloyeJ, Yn-uJAaj; iirtasiB ihe (jrowth. bat doea not 3e-_ 
struy tlie vitLilily. Drjing up liilla the bacilli, but not tie. 





biiciili. It ;-^ a luoUouleas rod, with 


4 


r<.iiud,id ,!,..].->. 'J to r, ^ in knRtt-vij., 


riQ. S7. ■ 


T5iie-tbird or one-buU the diarll^■ter of a 


'..w-^^M 


"reil~~!iTijQj-cni-puacle— nrid [\\ioat one- 


,-;^^-----*£fl 
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s'^ued with aniline dved it exhibits at 


fiicbaa b.-ad,.d atriietuiT, with coloured 


aiiJ" uiieulinired portions ..Item a ting. 


Tubcvdi BaMlS- 


TEe ends urc itlwiivs colouroa. A spore- 
Kmation IS tliou^nit'td be ii resent. The 


Id phthisical spu- 


tum. >c3O0. 


.Rftaded bacilli are frequentlj observed in 




WStS" and in caseoua tuberonlar pradueta. The rods 


gnynta are often somewhat carved (Figa 


.37 ana 38k. 




The tubercle bacillaa 
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culty. When tubercular matter i» implanted on solidi- 
tlea BterilMjeifFrood ii^irriiTn a «TiaTT6«r'ceII''6r tnbe, tHc 
"gWJIgr atTlt'e tjdng ;maTnIaTne3" at 98*5^ to 102**, it com-*" 
Hjgpjgef "Co grow sKwlj, anSln a 1?ont ten "or fifteen days 
imall whitish gealet ap pear, whicKlncrease uhti! a thin 
l^^rtrshTajre'r iB f Of meal " TTn^e/ tK fe 'mieroVcope IhU layer 
BTid^n lo'consigt ofbacilli masses ailpdsed etlher in conred 
(ffspiralVMa, Suc<5e««ivejg[CTcrationg may be produced, 
and the organltoOepi alive eveii fSryears, nnattered in 
modToTgrownf or ffl fom >^ " ' ' 

it il PgaHglttftHiatRM that th4» bacilloi ac t s as a foreign 
body or irritant , With t he additiop of cyrKm special pro- 
l yrtiyg . Atier their intro dactio n int o the bocty^ {heBaciIIT 
tnnltiply and extend tbrougt t^ sarroundm^ tissues 
alouK^e o^ary ly^mpb spaced anJ cWnefs. ^bout 
^e'slxth' day appear TwiBle tubercles, which at first are 
5ompg»cd entirely of abundant epiihelioi^ c^§. Abtmt' 
€K tenth day aft <*r inoculation appear migratory Teuco- 
cytes, lorm Tng the so-called lyifiphalTc tubercle* The 
gjmnt cells ot phthisif in man seldom contain bacilli, 
alth ough Chcse arererjr numerous friT the eiant ^lls of 
sonie atiT mart> " TnTE^' caseous Triasses of human tubef- 
^bsts, ho^ yger^ *th e Ig^J are ver y' abundani " — ' 
*"" Teiti tSfmb fiaefllvui ^bercufoSiii.— "Hie addition 
of liaupr p otassag to the sputum disso lvet other elements 
Sut g oes not affe ct the tnbei; c l^ ^ aiKr-^ hggnirg y glfa-' 

e^ alished from all bacilli^ with tKeftception of thaT of 
^p/osj/W^tfieif a^oh with the anf^e ddlb!il?«r ^y, 
methjl- violet and fuchsine. If a Section Ts slained of a 
d^p re d wi th fuch8 in|rghl[ a nuffBTat'ttcW't* ^ded^ tie 
^be rcleT)acillut w iirr eihaitt fed, although from everjr 
ottTSrlJaiRliSfthe pf eparafion Ihe colour is dtscKaiJjeS. if 
lEo^e stained preparalioh a sonrETon of methylene -blue 
bo added, this colour will replace the fuchsine in all ele- 
ments except in the tubercle bacilli. 

At the present day it if believed ^hat the bacillus 
tuberculosis is the cause of all tuberculous processes, and 
that its presence, at least in the early stages, mnstbetho 
essential characteristio of tubercle. The latestlnvestiga- 
fions tend to show thai both in thlTittfi'gs and in the 
gputnm of every case of phthisis the tubercle bieicillus is 
present, and thorcfore^thisis mu8\h9Je£;aTded*^s.a more 
or Icifi'chronicpulmonaiTlubcrculosiflu Although it may 
bo stated thafwiiliout c(oabt Ipbercular consolidation of 



th g hirig ia tbn reaultjjf an in flamma to rr proc oag, stilL 
cannot t>9 thn.1 'tni a pro coss la not d uo to Bimple cau^c^ t 
TjHi teaJfliiq iftn infnri'ti Tint.h'B.^iinHnt'Hmrf[T»if!nTiV^rK a( 
t te Inog . a nd tHe pragrosaiTB nalQfo'oTlheinfl^^tLJD^ 
clea rly poitirto the ;iig5''PC0 orsomo sontmacma ■'—■' — ' 
irniioul a'paaliDJ foo'dogmaHSiTIy; tW m^^ 
itatod— ^ t5B.7 ' BiaV ^-apaaBl piilfio^enio orpanii 
Bicfdred toJjoJ^BUliar" !b pkihiaiB linils "lE 




— — -- .- to paitiiiL .._ .. 

nKinam^^ itiFaTalTon, nffJ^rTimaa'-Ej bc 
luteT' Somo autTioritica cooaTtler audli an qrS 



1 qrganiam as 

pri mary t o tho leBJoaB of iihthisis, auiJ iu reality to bo 
tKcauBBoftEat Siaeaae, OtTverB, howevor, mnintain that 
5!^ an epiphyte tor tlio generation ot whicb tbe pIitHBicil 
EOil ia capocially favouraTito. 

Tlie Baflllliu Keprse. — Tho bacillus of leprosy closely 
rosemblos that of toberole, and is a slender rod 4 to 6 fi 



% 






» 16O0 

in lungth and leas than 1 jt thich — i f about one half or 
throe-fourths the diameter of a red blood corpuaolq 

Tn its reaction with colouring mailers it "agreea with 
tbe baoillua tiiberouloaiB. ~It eibibita no movoments. It 
ocenrB in a romar^ahle nnmher of tiaanea, and it ia stated 
piSt^ in leproQH stin, almost the larger baif of tbe tisBaea 
consists orbttciHI and their produota. 
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laollIuB of GlKsders, or Baoillua Mallei, ia 

abo ut the size of tha tubercl o bacillus, but is highij jnotila 

1 thfl bnm B|i; gluml^^-a a nd intEat orffi eTibFae! WTien" 

- r r^'j ^"^ inoenlatKj into rabbita. (ruinea^^pTgH", horHeB, 

and Diicc it Eis protlncBd S. dissase with noiJiilea and ulcers 
resDmbiins fjla'iflBTa.' TBe pr.poTiVcomijl6tGlha.ttBe 
caiiaetl liy tbe iipcinaa, e'laae it liaa been found 
iiTtTie diaeiiBod organa aa"welT'aa in the blood and urine 
of these animals. This bitcillns Diay be cultivated on 
pelatiae, agar- agar, or blood ae mm ^t about 9!PF.,'bQt 
ita ETowtii^s bTow. 

Toe BauUlni'Df Typboid Fever, OT Baollliu TTPlio- 

I (Fig. 40].— Tha baci lli tyjihoa 
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BacllU of Ijpho I Fcce S cU u of apl c: 

Peyer a patphes the mesenteric ( 
typhoid level 



The baciUuB itself ie 



TiAOILtt OP TYPnOTD FEVER, ETC. 



one-third of its longtk in tliioknoas, with roondod e 
T{~H5ffl e HmW ocqiirs in vorj ahort rods, and S oag 
■oI_grb wing into pseudo-Gli^raantar Xl proba&I 
flagellar atfd la very motilo, 
TCong notion of the nsual dyas is re<]^nircd, aa it takes 

^^OBta ina with dif&oiilty. Its g rowth on potatoes ' 

' ' ' *' 'aibla growth is apparant alte 



JBmractorii 



posa eases 



SS; 



, thfl~Buffa cT'1ia'vTn'g "aTTiii ^ 

JEing iE"*lflra" platinum" nee3Te, il 
) bo coatod with a hard film, whioSron ei- 
dirivnatjon, is found to be composed of loiiij threads of 
Chs bardlli'OohtaiuiDg aporoa. 

' The heat te mparaturo la 90° to 10i°j terminal spor^ 
beioff praducod lu ttreo or four daya within tliopa limits. 
Gelatin ela riot liqde(ica"Bj"lfio gromtHJ 
~ Tho following bacilli havo Bomutlnios been fonnd — viz., 
the Daolllus (Edematls MallKDl, io ^^'^S''"^^'''^ g^"' 
gresiTrSSoniuB niphtberltlcua,in dvplvthoriu ; Ban Ulna 
Sjpbllitloua, in sv^hljis; ga clllu s oialarice, io agiie. 

The Coiniiia-Bacllliisi or Splrlilimi Cbalene ObIs- 
tloce. or Cholera SplrUIum, has been diacoverod in the 
intestines of persons affected by Asiatic ■■ cholera. It 

f pears in the snape at cnrved roJa. 
irda the length of the bacillus tnbi 
im 08 to 2 /i in thioliness, about < 
siith 6i the lenjfth, and often aniteil f 
S shape. 

splrtllum Flnklerl has been found in tho contents 
^ha intestines iu cases 6t "^ cholera nostras," or Engli 

Splriltnm otmrmolerl has been found in the blood 
cagea of relapsing faver. It appears as long, floxibjo, wavj' 



half to two- 
iuloais, varying 
-third to one- 
aa to malte an 



ttroads, 
EuriiiglS bo 'to h 



lapsing laTei 



ten lo twenty Euros, 
length, and cxceoJingly ilifri^ 



It i 



import ant to note that, in order to prova 
spenial ornaniBni to bo tho cause of any^rs'easo.'oei 
cSKaifioBSinu'Sf be Fulfilled, ■anT"n755o fia'^been 
"BEEtlylalddownTjy Koch as follo;»s:— ^ "" '^ 

*T: Me micro-organisms must bs constantly tijund 
the blood or tissues, jjr both, of the men "for 
'aiHtSHaprom^Oie disease. 

2. 'ITiB miaro- orij'aoiam must bo made to gron . 

inedinin exUrh'al 'to the body, and by'suEBSafilVD bulctva'. 
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tions completely separated from all matter belonging to 
EEelioIyTrbm "wluoii tlfey came. 

U. AEti^r being cultivated through several generations 
the org;i!iisnr must be inocnlited into sorao animal, and 
ill it repiojiioo the original disease. 

4. In tho bluod or tiasucs of this animal the same 
mie^o-orgnnisiii must bci ili.-fi.'overcil which w:l9 Toand in 
the orig inal putli'ni. 
j Talrci seB it i.'i nnt p.ssilU- thiit the for,>i;Qlng eondi- 

^Tcii comB lete evriIeiice'eu.Q be obLa-ineJ ina,^ render tha 
gnthogenie natiiro of such orgadigtaB iii the highest dpgrea 
proE^ble- 

'For some orctanisina freouently assoeiateJ with certala 
diseases — as with bacillas lo^rao — no suitable onltivatlon 
medium has been, found,,. 

BLASTOMTCET^ (Teasts). 

Theno fungi eotiaist of oval or ronndiah cells, and tnnl- 
tiplj by simple baddirig. ~ They poasess no myconuTa 
propEi*, BOr, as a rule, <Io they pro3uce spores. The moai_ 
j^^JJjnt species is the EeioGliaToinrces, of Tonasr~ 
owevla tcp Ttlie coinmon heer-yeast), (JtIb "Being the ohtiT 
agent' iiiHie alcoholic ferhieiitatiofL. Itia conTpo^eit Bf ovat _ 
cells, the diameter of whlcli'm^asnreJ 8 to''9 u,' and which ~ 
ocoor either singly or in short chains. To the ferment ot 
wine, frequently observed in ripe fermenting fruits," the 
natfio Saccliaromyoe* EUlpHoldens 13 applied. The 
cells of this are BCniewhat sraUIlortfian those of tho sac- 
oliaroniyces cerevisiffl ;~lhey ocror eitter singly or in 
Short chains, and measure about '1 fi. 

SaccIiaroiiiraeB IHjroodeTma form? the scum on 
fermenting beers; it ia inown as the vinegar plant, aa3 
does not fernienfc sugar. lis celh measure 6 to 7 ji 'o^ff. 
by 2 to 3 fi broad, and form loni; branched chains. IB 
presents a great similarity to the principal parasitie 
yeasts of the human body. 
' The SaccbttraniyceB Alblcanst the ttiriisli jiarasite, 
constitutosThe white patcfits Ri Ehe"niouths of cliildren, 
eipeoially those" wto have"been fed nn milt. At one time 
this was inown by the name of Osdlitm Athioana, tAi , 
obnsidered to be a moold fungus allied to OidXii.m LaUia. 
The thru sh parasite is composed ofVval'or sjheri 
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cell s, sometimes united in l ong chains, and at other times 

gfotyihjar m to" threads o r ^yijiiai tual upUs luii ui' tiv eflT^ 

ti mes a8*^!ong as they are thicg. ^ l^g dJa nieter of tho 
CTrall.celIi. maf 11113^. JUiJLtt. 'xne growth ot tmsTangas 
t a^es place n pon the mucons mefiit)rane of the moath, a iiQr_ 
occa^xpnally upon that o.f othe r portions of t lie alfment arj 
canal, snch as the ileu m. It has ^lee n stated to'^'ay e 
pe en kn own to nna its^ay mto^the circuIatto£*a^ci lead 
tocerebraremTjoIism/ """* 



Any fermentative action the saccha romyces albicans 
may possess is exerted, noi uponiKe Tissues, uf u poh the 
contents of the digestive' tract. 

The PARASZTZC TSSSSTS occurring as e piphytes 

> qn the skin are the follo wing : — 

iaconaroi^yces ' CapiUiCti. — This is usually found 
amongst the scurf of the scalp (particularTy'when this is 
in ahuhdance) and in the condition known as Sehorrhaa 
Sicca^OT Pitm-iasis {dandriff). Little oval cells are formea ^ 
By tms yeast fungus which are saTd fo'correspond exactly 
m form and size wi^h the saccharomyces ellipsoideus frojn 
fermenting fruits^ " -1% 

^ It must be admitted that the yeasts exert very little, ii^ 
any, pathogenic effects. 

The Ray-Funpiut or Actinomyoes.— vThis parasitic 
plant produces the disease called actinomycosis* It grows 
in roundish masses, the size of which varlesTrom grains 
just visible to those as large as a hemp-seed, having a 
granular surface and a jellow colour. 

Microscopicallyy these masses appear compos ed of nu- 
merous radiating fhreacis with club-shaped'diameters some- 
what 'resembling, a rosette. Some times harrow threads, 
Ivke hyphas, are seen, either g fgWtt r^ygTtpheTaTTy out of 
Ihe mas's, or'fbrmtng'^lls*in*TBS^"^ittrai paTtSJ^'These, 
t'E reads have iJeen/^tHought to Ije "the my celium of a 
mould~fungu8,~^ut they are^ in aTl'prbba CTly, S ^offai of 
cladotT irix orUeplbthrix, b'elongiiig to the schizomyc eies.*^ 

The "disease called Actinomycosis was first seen ju. 
cattle, and gives rise toTiardlumours, "which at one time 
were degc ri b ed as sarcoma, osteo-sarcom a, lymphoma, &c. 
The hardened masses consist of embedded noduTes, which^ 
wtreiI"BOt fiOftene(r'(as They sometimes become), exhibit 
^E6structure q£ typical lubercle", containing epithelioid 
ceHs, jetfco^ttes, giaut" cells, aiid 'fibroid tissue. The 
"centre of irritation is the ray-fungus^ arid In'tTie presence 



148 PATHOLOOT AOT) MOEBIB ANATOMY. 

of tbis alone cgpsists the distinction between theae godulea 
andi5h£i:El|8. 

ActinnnijiiciBij^j a rare jiiaeasB in man , and in him the 
ten deiicyTB" towards auppuriition, large atiBceaaes being 
formed in the liver, piis bnrrowiDg in other parts, as 
around the jawii, in the walls of the thorax, in the medi- 
astinum, or in front of the vertebne. 

Kjroetcma. or Madura Foot of India, "the fungus 
foot of India." — Bare the fangoB ^rowB in the tissaea of 
th e haman bod y. TTiejiara|ite,~qane3 Chibnt/jili'B Carleri, 
ffiusnal] yconsidereiTTo canse this diaeaBO.bat some authors 
regard it as merflj a saprmihylic parasite flonriBhing in 
the ne'crotio tisaues. Th e dite ago itueif consists in a mor- 
hid gtiit e of the fcet^nd handg^WliicIi are ealarged and 
JiatorteJin coDBegnenee of th'icteiTTng of the akin, caries 
of tbe boneB be!nj{ present, and elnuses forming. From 
the einn^ eg t^hCT^eHoffish coaOTetiong of the siniT'of a. 
niillel-BefeTT~rrr "dari; -brown concfetiona" lil;e'g'anpomder 

EatSs aVe~dTs charged. In the latter, butnot in the 
•mer, are~7Dund bodies, coriaistino; of a fungous crowth, 
which forroa a regular mycelium, ia company with black 
maaseB which hare "been compared to the trnffle fungus, 

HTPOSO"CET,ffil (Moulds). 

The "moulda " are Tongi, and consiat of mi/csUunt and 
organs of fructification. The mycelium cdnsiata"6f JUa- 
tncnts or threads, termed hi/ph a, 'which are usually diyided 
into septa, and are frequeutly branched. 

The organsof fmctificatioH are compoaedof cells called 
cohidia, or aporea, which are soiiiefiines produced by simple 
"abatricfion" Cciiftingorn of certain parts of the hyphce. 

Ta somc~ca3es the hyphas are upright and grow iuto the 
air,~beiiig then fefnied'coiii(fiop7iores. 

lo the parasitic and pathogenic species of the human 
boily, the conidia are diroetly formed from tho hyphw of 
the mycelium. 

Amongst the commoner moulds which may occur in 
certain pathological conditions, and are also found in 
Ejilernal natn.re, are tho following : — ■ " " 

The Kon-Patbi>6on!o, or Sapropbrtto, which in- 

ABperElllTiB C-laucuB. — A fjTcyish-blno mould, grow- 
ing' 611 totten' wood and decaying frnit. '"^ 
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jlBp ergtlliM Kiffor.— Somettmea found in the human 
ear. S'slmilar apeciea of~a3Tierj{inu8 has teWSbsetvet' ' 
l5Tl ■Wdund of the cornea 5f tire BTff. ' 

" ^ip creliiua Fumigatna has been obeerTed in tnb er- 
cwlar, ga Djiren oua, or bronchieetaiie cavitiea : it la, hoS- 

inff on all decaying animar'mWWr'iH 3irl"airt"indi3t 

" Vtaoat asiieeda. — A white monld, foiind chiefly on_ 

bor86:datig. 

" PATHOOBH'ZO rVKOX cccarrlng ou the hnniEUi 

ekin. — Theaa are the following : — 

TrlobopbTtoD Toiuiinina < Aohoiion Soboaalelnlli 
acifsroaparoa rnrnir t BCloroapoToo Aadontiii (t). 

TrtcbopbTton '"oiunruiB. — This fangaa oanses the 

P10.4L 




t[D«fi in fa patch of «pi 
groomed a pony tOe 



Bffoction known as ringworm of the sca lp (tinea ton- 
Bwrane), of the Ekin (tinea' cifcinala), oTThe beard (tinea 
lycosis, or linea baibie). The mycelirim ia composed of 
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ramified hyphas. Ujion atainiog with mcthylene^blnp.tlj^e 
cSiitral portion talTcs'^ttje colour more tieejily ihii^ tte 
aBeatET Jt'BraF tTie g rogtrcoiiaiata of mycelium only, 
•'BIir^eDtuall y the endr'oITtlJyTiyplliB-'TSi^'fe np into 
Kptm I iuiil ukU s, wTl lull alEcr' separ'atronbj 'abstrictlon coo- 
nt.^f n^ i q the ooniJia or spores. TJigse s pores are round or 

time a un ited i & tftBfSFfToTc li'ains", ^uVToi- ffie most farl 
iBoUCe'd 'tFigaVfr, ?g)7'" T]ii8 Tud^u^ has leencjltivate*, 
B.nc^ aiiSr moc nlation into the fiuiiTan Btin^p reduces 




n_pon it the characteristic ringa of herpes circmatus or 
{men circinatn The mycelium mates its waj leTw-eeii 
ffie scatea ol eptdeTiniH either caua ng their desquama- 
tion or elevating them lu fhe form of ves cles A rii g la 
fgrmed by the outward ifrpwtli from a centre A_i esic ilar 
and flometimes a pnatolar growth results, according to ttig' 
Mnonnt (Sri pffRm matJon. On the soaTp,lla aoon as the 
trijcotrttm"rea^ea" t£e hair^ it'^rowS down inside the 
root-eteatbi" penelinting "£te TiMf-'Bbtfft; Kildwrrig It 



ACHOBION SCHOENLEISir. 

brittle and causing it Jo break oH, thU9 PJfidacing. tlia. 
scaTy patobes with broken atunipa. 

aohdrToD Sciiaenleliili — This fungan is tho cause of 
tho diseaae known as " fasns." The myoolium is composed 
of hjphaa, forming ostremaly donso niaaaea of yellowish, 
oblonr and e'lhaling a peoaliar monse-like odour. On tl 
Bcalp it occasions cnp-ahap ed Btructutea Barfofinding tl 




hairs. This favna growth consista of a maas of mycelinm 
anS coQiSa. et tangled with grauiilar.aad fatty mattarB. ' 
This fangus may be eaid to consiat of eporee, filamflnts, 
Bporophores or fibrea, and a stroma made up oF numerous 
email free cells. The aporea aro round or osal, ^05 inch 
in diameter, have a alight conatriction in their centre. 

and are mixed with a number of branched tubes, some 

Glled with graniilar matter and some empty, and which 
vary from 4^53 to j^^-^j inch in diameter. Although it 
has been, stated that m tlie trichophyton the number of 
the tnhes iasmalier and the number of the apbrea greater 
than in the achorion, the great diatinction between tri- 
chophyton and_ achorion is the production by the liitter 
oTconsprcnons maaeea (Fig. 43). 

The cultivated fungna, after inoculation, has produced 
characteristic caeea of favna^ The mycelium peneti-atea 
Between the ecalea of epidermis and occasions a rinj; sat 
-i^eaicleo, bnt ia conacqiience of the fooKua penetrative * 
into the hair-sheath the formation of yellow crusts a: 




IS2 
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cups ia superadded. The hair-shaCta also break off. The 
griiwlh of this faDgnsInto tBe ekin ia far more deep Ctan 
tliat of the trichophj^g, 

IIU(»«Bporon Furfur- — Tliis is the fungns of tinea 
rersicotor, cliloaama, or pityriasis. It preaenta marked 
differences to tlie foregoing fungi. Ramified hjphte com- 
posethe »r jceh'um ; the hjpBie do noT", hflWETerrbrculnip 
into comiiiai liut produce' a group Of ronnd~s pore -like' 
EbiHeBtj a process of ludding (Fig. ■W). 

" The ejttdermic, BcaTeH are penetrated by the mjceliom, 
buCnot deeply, t£e epidermiH aEBaming a peculiar tawn 




versicolor). 



icolor (ct Jo- 



jolouT, and deBqnamatitig slowly. The fangUH Eeleota the 
covered pafK of IBHTlIrlll, lisrlteTilarly the sbdomen, cjest, 
ariTeiiouIdera, forniing the discoloured patoliea known aa 
pityriasis vorsicolor. 
' laierosporoti Andonint. — This fungos is believed 
by some authorities to be the cause of tinea dccalvans o. 
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porriy) d eca Jya jB. and to lead to the condition some- 
times descnbed as alopecia areata or localised baldness- 

Tinea decalvans presents oval or round patches of bad- 
ness, tbe Lair being entirely removed or replaced by fine 
down}r Lairs. The skin is quite white, and there is little 
or no irritation. ' The skin is at first somewhat reddened 
and wrinkled; Tfie afiecUonTs' generally confined to the 
scalp, but may belseen in the eyebrows, genit-als, or beard. 

Mierosoopioaliyv in some instances, collections of 
minute spores are seenT'Theliair may exhlbitbulgingshere 

FiQ. 45. 




Microeporon Audouini, from a case of tinea decalvans 

(alopecia areata) 

and there due to the presence of abnormal granular matter, 
wTJ cfa ' is irr par t' pi gmentaTy, ' and iifpart"^e iBiTnrt© 
stromal form of the fungus. The**8pores are from sihyu *9 
^y^ of an indh ; the filaments being few, wavj,'Xn.d desH- 
tute oF granules. XUfl-OxdiAary appeai'ance of the micro- 
scoporon audouini is shown in Fig. 46, "Sometimes the 
fungus is found in the epithelium at the ext'eriHing edge 
of the disease ; but it is oelieved that it freq^uently lodges 
l)ehind in the empty follicles, attacks the epithelial struc; 
tnres contained therein, and interferes with the proper 
re-formation of the hair. 
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It must, however, be stated that some authorities dis- 
pute the existence of the parasitic fungus, and attribute the 
affection to a diseased condition of the nervous system. 

METBOBS FOR RBCOGlO-ZSnara BACTERZA. 

For the proper study of bacteria, a microscope of a 
power of at least 600 diameters is requisite, and the thin 
nest cover-glasses that can be obtained must be employed. 

The bacteria exhibit a rem9.rkable affinity for colour- 
ing matters, and especially for the aniline dyes. The 
following colours are the most important, viz. : — 

Fucbsine or Magenta (hydrochlorate of rosaniline) ; 
Metbyl-violet, or a variety termed Gentian-violet; 
Metbylene-blne ; and Eosine (a red colour, not made 
from aniline). 

The last^is employed for staining parts other than 
bacteria, so as to produce a contrast of colour ; for this 
purpose Bismarck-brown is also sometimes employed. 

Bosine is best dissolved in water. The other colours 
are conveniently kept in saturated alcoholic solutions. 
For use they should always be much diluted. 

Of all the above colourmg agents, metbylene-blue is 
perhaps the most generally applicable ; moulds as well 
as bacteria are coloured by it. 

Metbyl-Tiolet is a strong purple dye, and acts with 
greater energy when diluted with aniline water. 
" Pncbsine is a red dye, of which a carbolic acid solu- 
tion is sometimes used. This solution keeps better than 
the aniline solution ; ^ the carbolic acid exercises the same 
action in increasing the colouring power of the dye as 
afforded by aniline. 

The colours above mentioned are chiefly employed for 
staining bacteria, but in order to exhibit the cells or 
tissues, these may be stained by some contrast colour. 
If the bacteria are coloured blue, eosine (red) or solution 
of carmine or picro-carmine may be used as a contrast 
stain ; if they are red, then methylene-blue may be em- 
ployed. 
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Abscess of the brain, 28 
cams.folliculorum. 130 

scabiol, 129 
Achorion Schoculoinii, 151 
Acinous cancer, 79 
Actinomyces, 147 
Atstinomycosis, 147 
Actions set np by bacteria, 139 
Active cons:cstion of the liver, 13 
Acate anterior-polio-myelitis, 20 
Adonic, 66 
Adenoid cancer, 83 

tissue, 65 
Adenomata, 75 
Ag:ar-agar„ 137 
Albumen in urine, 112 
Albuminoid degeneration, 39 
Alopecia areata, 153 
Alveolar cancer, 81 
Amyloid bodies, 48 

deg-eneration, 89 
Anaemia, local, 00 

lymphatica, 66 
Analytical table of bacteria, 136 
Angfiomata, 78 
Animal parasites, the, 121 
Arcus senilis, 45 
Ascaris Inmbricoides, 12B 

mystax, 126 

vermlcnlarls, 125 
Ascococcus, 135 
Asperg:]llu8 fnmigatns, 149 

glaucus, 148 

nig:er, 149 
Atheroma, 12 
Atheromatous abscess, IS 

ulcer, 13 



Atrophy, 98 
general, 99 
nnmerioal, 98 
of bone, IDS 
of glandular organs, 99 
of heart, 100 
of liver (sliftple, red, yellow). 

101 
of muscle, 100 
of muscular fibre, 99 
of nerves, 99 

of walls of air-vesicles, 101 
partial, 09 
simple, 98 



Bacilli, 131 

Bacillus anthracls (of malignant 
pustule), 140 
bntyricns (butyric acid), 183 
diphtheriticus (of diphthe- 
ria), 145 
loprsB (of leprosy), 148 
malarlae (of ague), 145 
mallei (of glanders), 144 
ocdematis maligni (of pro 

gressive gangrene). 145 
syphiliticus (of syphilis), 

145 
t nberculosls v.of tubercle), 
141 
tests for, 142 
typhosus (of typhoid fever), 
144 
Bacteria, 131 
Bacterium aceti, 188 
lactis, 133 
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Jlmpycma, 8 
Knccphalltifl, 33 
Kncephalold cancer, 80 
KiKlocardlal nicer, 11 
Kn<locarditK 10 

acnte, 10 

chronic, 11 

papillary, 10 

ulcerative, 11 
Entozoa, tlir, 121 
KcmIuo, 104 
Kpitlitflial cancer, 79 

ne.»t» In epUlielloma, 82 
Epithello-connrctlve tnmonr*, 74 
Kpltbelloma, B2 
Kpulis, 71 
ExoNto*cf, 63 
Kxu<l»tlon corpuiclcf, 46 

Kalie cftlcall, 119 

pigmentation, 54 
Fniciola liepafica, the, 124 
Fatty dcgoncration, 44 
of nrtcTlcM. 46 

illficaHC of the licnrt, 48 

Infiltration. 44 

of the liver, 4ff 
of ninscio, 47 

kidney, the, 60 
Favnt, 151 
Fibroid pnenuionift, 7 
Fibromata, the, 60 
Fibro-nncleatcd tumour*, 68 
FiDro-pla«tic tumoun«, 68 
Fllaria lentia, the, 127 

medlncnHl», the, 127 

•anguinls homlnli, 127 
Fioion funt'l, the. 132 
viuket, the, 12« 
Fnchiine, 164 
Fungus bromatodcs, 81 

Oaxore^a senilis, 61 
nolatiulform cancer, 81 
Goutlan-vlolet, 154 
Giant cells in tubercle, 33 
Glandular hypertrophy, 75 

tumours 76 
Glioma, 70 

Glo«>»o-ltblal-laryngeal paralysis, 
38 



Glnge, corpnidea of, 4G 
Gnwnlar Wdney, the, IT 
Granulations, 4 ^ , , 

Grey degeneration of the urain 
2ft 
inflammatory, 25 
non-Inflammatory, 28 
granulation tubercle, 32 
miliary tnberde, 32 
Grubs, 130 

Guinea- worm, the, 127 
Gummata, 04 



IIjEMATUntA, 111 

JIa?morrlia.aic apoplexy, 81 

" Uiiuffing arop," the, 138 

Ilar-leuing of the brain, 24 

Heart, fatty di!<ciwe of, 48 
fatty infiltration of, 48 
Inflammatory proccssef in 
the, 9 

Jlcpatltis, acute, 14 

chronic interstitial (cirrho- 
sis), 14 

IIodRkiu's disease, CO 

Iloriiy jrrowths. 74 

Hyd.iMd, an, 123 

llydratmia, 01 

llydrochlorate of rosaniline 

164 
Ilydropericardium, 10 

Hvper.Tmia, 88 

Hyperplasia (numerical hyper- 

'trophy), 07 
Hypertrophic biliary cirrhosis 

*15 
Hypertrophy, 07 

numerical, 07 

simple, 07 

ppuvious, 07 
Hyphw, 148 
Hypomyccta?, 148 



! iNDunATiox of the brain, 24 
I Infantile paralysis. 24 
lufoctivc iuflammation, 4 
Inflammaiiou, 1 
Inflammatory effusion, 2 

grey degeneration of the 
lirain and spinal cord. 25 
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Inflammatory proccsRet in the 
brain and Bpinal cord, 
22 
in tho heart, 9 
in tho liyer, 13 
in tho lungs, 5 
in tho stomach, 19 
softening: of tho brain, 23 
Insnlar sclerosis, 27 
Interstitial hepatitis, 14 
inflammation, 4 
(intortubnlar) nephritis, 17 
pneumonia, 7 
Intestinal lymphatic structures, 20 
inflammation and nlcoratiou 
of. 20, 21 
Ischaemia, 90 
Itch insect, the, 129 



Labdaceous degeneration, 38 

disease of lymphatic glands-, 
43 
of tho alimentary canal, 
43 

kidney, 42 

liver, 40 

spleen, 43 
Large white kidney, tho, 17 
Lateral sclcroitis, 27 
Leptomeningitis, 24 
Loptothrix, 135 

buccalis, 135 
Leucine, 111 
Lencocythomiaj 91 

lymphatic, 91 

splenic, 91 
LoncooVtosis, 93 
Leukemia, 91 
Lipomata, the, 61 
Lithatos in the urine, 108 
Lithic acid in the urine, 109 
Liver, congestion of the (active, 
passive, biliary), 18 

nutmeg:, 14, 66, 89, 101 
Lobar pneumonia, 6 
Lobular pneumonia, 8 
Local anaemia (Ischa^mia), 90 
Long thread- worm, the, 126 
Lymphadonoma, 66 
Lymphaemia, 91 
Lymphangiomata, the, 67 



Lymphoid col1.<t,'34 
Lymphomata, tho,-G4 

indurated, 65 

soft, 65 



Madura foot of India, 148 
Magfenta, 1]}4 
Makrocheilia, 67 
Makroglossia, 67 
Maw-worm, the, 125* 
Medullary cancer, 80 
Melanotic cancers, tho, 71 
Merismopedia, 135 
Merista, 135 

Methods for recognising bacteria, 
154 

for the cultivation of bac- 
teria, 136 
Methyleno-blue, 164 
Methyl-vIol(*t, 154 
Micrococcus, 134 x 

ureae, 133 
Micromillctre, the /t, 140. 
Microsporon AudouinI, 152 

furfur, 162 
Mollities ossium, 104 
Morbid urinary constitnents. 111 

deposits, 108 
Moulds, the, 148 
Mucin, 56 

^Incoid degeneration, 56 
Mncor mucodo, 149 
Mucous polypus, 75 
)Iucu3 in tho urine. 111 
Mulberry calculus, 109 
3Iultlplo sclerosis, 27 
ilurexide, 109 

•Muscular paralysis, psendo-hy- 
portrophic, 48 

tumours, the, 72 
Mycelium, 148 
Mycetoma, 148 
Mycoprotein, 132 
3Iyelold tumours, the, 68 
Myocarditis, 11 
3Iyomata, the, 72 
3Iyxomata, tho, 60 



Xecrobiosis, 98 
Necrosis of bono, 102 



INDFX 



1 59 



Xematotla, tho, 1S4 

Nontral phospbato of caloinm cal- 
culus, 119 

Non-inflammatory grey degene- 
ration, 26 

Numerical hyiMsrtrophy, 97 

Nutmeg liver, the, 14. 66, 89, 101 



Obesity, 62 , 
Obsolete tubercle, 88 
Oldium albicans, 146 
Otdium lactis. 146 
Osteomalacia, 104 
Osteomalacia! pelvis, the, 105 
Ostoomata, the, 63 
Osteophytes, 64 
Oxalate of calcium, 109 

calculus, 118 
Oxydris vermicularis, the, 125 



I'APILLART endocarditis, 10 

I'apiUoinata, the, 74 

rarn&itlc yeasts on the skin, the, 

147 
Varartitefi, the animal, 121 

the vogotablo, 131 
rathogciiic bacilli (human), 140 

fung-i ou human skin, 149 

parasites, 132 
Tathology of the urine, the. 106 
Podiculi, 128 
Podiculus capitis, 128 

corporis, 129 

pubis, 128 

vestlmenti, 129 
Ponicillium glaucimi, 149 
iVrieurditis, 9 
reritonitis, 22 

Phlcirraonous inflammation, 8 
Phlogoxis, 1 

Pho8phat(8 in the urine, 110 
Pigmentary degeneration, 53 
Pigmentation of the lirer, AC 

of the lungs, 55 
IMtyriasIs. 147 

versicolor, 1S2 
Pleuritis, 8 
Pneumonitis, 6 
Pork tapeworm, the, 122 
Porrisro decalvans, 153 



Productive inflammation, 4 
Prosoolex, 121 
l*rotou8, 135 
Psammoma, 72 
]*sondo-hypertrophic muscular 

paralysis, 48 
Ptonu^nes, 133 
"Pure" cultivation, a, 138 

1»U8, 3 

in the urine, 111 
Pyasmia, 87 
Py cutis, 18 

acute, 18 

chronic, 18 
Pyoporicardium, 10 



Rachitis, 105 

BamolUssemeut of the brain, 23 
Karcfying osteitis, 103 
Bay -fungus, the, 147 
Red atrophy of the liver, 101 
softening of the brain, 23 
Rickets, 105 
Rickctty pelvis, the, 106 
Ronnd worms, the, 124 



SACcnAROMTCEs albicans. 146 

caplllitii, 147 

eerevisise, 131, 146 

cllip80ideus,vl46 

mycoderma, 146 
Sanguineous apoplexy, 81 
Saprogenic bacteria, 138 
Saprophytes, 132 
Saprophytic moulds, the, 148 
Sarcomata, the, 68 

contrasted with the carcino- 
mata, 84 
Schizomycotes the, 132 
Scirrhns, 79 
Sclerosis, 26 

ccrebro-spinal, 27 

disseminated, 27 

iifsular, 27 

lateral, 37 

multiple, 27 
Sclcrostoma duodenale, 127 
Scolcx, 121 

Scrofulous inflammation, ^H 
Seborrhcea sicca, 14 T 



i6o 



INDEX. 



Soptic liacterln, 13S 

infection, 87 

intoxication, 87 
Hoptlcflcrala, 87 
Bimplo atrophy of the llrcr, 101 

hyijorlrophy, 07 
Poftcnin J of the brain, 9S 
Ejioclfic inflammation. 4 
Hplnal meDln;;ItlH, 24 

paralysis, 24 
Rplrillum. 135 

cliolersc aslaticic 145 

Finlclcri, 146 

Obermeicri, 145 
Rpirulina, 135 
Ktapliylococcaa, 18«. 
Btar-stiapcd phosphate, 110 
Stcatoxoon folliculorum, ISO 
Btreptococcus, 134 
Stron^ylus bronchialiB, 138 

glt-as, 128 
Sugar in tho arine. 113 
Suppuration, 8 
Bypliills, 04 
Syphiloma, 05 



Tjbnia echlnococcoii, ISS 

mcdiocanollata, 133 

Baginata, 123 

solium, 123 
Tapc^vor^ls, tho, 181 
Toratomata, tho, 85 
Tliorncic cancer, 66 
Throad-womi, the, 135 
Thrombosis, 30 
Thnwii parasite, the, 146 
Tinea dccalvauH, 153 

versicolor, 153 
Torula cerovisiae, 146 
Tromatotla, the, 123 
Trichina spiralis, 126 
Trichbcophalus diapar, 136 
Trichophyton tonsurans, 149 
Triple phosphate, tho, 110 
Trismns nasccntium, 25 
Tubercle bacillus, tho, 141 



Tulioronlnr menhigrlOa, 88 
peritonitis, 87 
ulceration of tho IntostfneiL 
SO 
Taborculoais, 83 

of tho brain and Id liiOiii- 
branes, 37 
Tumours, olasalflcatlon of tho, f 8 
Typhoid ulcer, 21 

Ulceration of the atomaoh, 19 
chronic gaAtrio ulcers, SU 
perforating ulcem, 30 
•loughing; ujcer8,30 
Buperficial eronions, 19 
Ulcerative endocar'Utlt, 11 
Uraipiia, 93 
Urates, 108 
Uric acid, 109 

calcnlni, 117 
Urinary calculi and eonerotlon 
116 
tube casts, 120 

bloo<l or exudative, 1)0 
cellular or epithelial, ISO 
granular, 120 
oily casts, 120 
purulent, 120 
waxy, transparent Iija- 
line, 120 
Urine, pathology of tho, 108 
Uterine polypus, 73 

Vermes, the, 131 
Vibrio, 185 

White softening of the hraln, 38 

of tho cord, 34 
Womb-stone, 73 

Yeast plant, the, 181 

y ousts, the, 146 

Yellow atrophy of tho liyer, 101 

Roftening of the brain, 3S 

tubercle, 83 

Zymogenic bacteria, 1S8 
Zoo*jlcca, 134 
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